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HOW DEEP WELLS ABE MADE. 

In sinking deep wells, whether for water, oil, or 
gas, American mechanics and engineers are easily a long 
way in advance of those of the rest of the world, and we 
export annually considerable of the " plant " required 
for such work abroad, as well as, in many cases, the ex- 
pert workmen to conduct the operations. It was, of 
course, the " striking of oil " in a little town of Western 
Pennsylvania, in 1859, giving rise to our great petrole- 
um industry, and leading to the subsequent wonderful 
utilization of natural gas, which caused our rapid pro- 
gress in improving the machinery for and perfecting 
the methods of well drilling. 

There had long previously been, as there are to-day, 
in many other parts of the world, equally promising 
indications of a rich reward for enterprise and skill in 
this direction, but the discovery of Pennsylvania's hid- 
den resources found men with the genius to make the 
most of it in a way which has not only added greatly to 
the national wealth, but has inspired explorers to an 
activity in similar work that now takes the whole sur- 
face of the globe within the sphere of posSble ope- 
rations. 

And it is not only for the rewards that may be ob- 
tained from a yield of oil or gas that wells are now be- 
ing largely drilled. The tools with which the drilling is 
effected furnish also a ready means of examination as 
to mineral deposits of the earth for a great depth be- 
neath the sulface, and thus determining upon the plans 
of mining operations. But perhaps the highest service 
of all which'is to be rendered by our modern facilities 
in well sinking is that of affording a water supply in 
places where water is otherwise unobtainable, a direc- 
tion in which very large use has already been made of 
such advantages, but which promises a far wider ex- 
tension as the public become more generally acquainted 
with all the conditions which affect the value of such 
work. 

In the accompanying illustration we give a repre- 
sentation of the most approved . machinery and the 
style of construction now employed where deep wells 
ire to be sunk, or those which it is calculated will be 
1,000 feet deep or more, the "plant" being such as 
s built" by the Pierce Well Excavator Co., of New 
York and Long Island City, N. Y. With such an 
apparatus, where the work may last for several 
months, care must be taken, after the proper site has 
been selected, to place the foundation timbers solidly, 
and, when the drilling is to be carried on in winter, 
a temporary house may b& necessary for the protection 
of the engine. When a wbII is to be so large that work 
will have to be carried on for several months, a tem- 
porary shed is provided, which not only covers the 



engine and belt connections, but also incloses and pro- 
tects the machinery and workmen in the lower part of 
the derrick. 

The diameter of the well is . generally 6 or 8 inches, 
but may be either smaller or greater, as desired, 
though seldom less than 5}£ inches, all the tools and 
appliances for wells of several different diameters 
being regularly manufactured. The principle upon 
which the well is drilled is that with free falling tools, 
suspended by a cable and worked by steam power, the 
weight of the tools shall be so great as to give blows 
of sufficient force to pierce the hardest rock. 

The power from the engine is taken by a large band 
wheel, on one side of which is a crank that gives the 
up and down motion to the pitman working the walk- 
ing beam that raises and drops the tools in the well in 
the operation of drilling, the crank having, as will be 
seen, several holes for connecting it with the pitman 
at different distances from its axis, to vary the length 
of stroke given by the walking beam. On the opposite 
side of this band wheel is what is called a tug 
pulley, which, by means Of a crossed rope, styled 
the bull rope, communicates 
power to the bull wheel, on a 
shaft of which is carried the rope 
for suspending the tools in the 
wheel, and by the operation of 
which the tools are taken out of 
the well. One of the bull wheels 
has a brake to lower the tools 
and prevent their too rapid de- 
scent, the brake consisting of a 
strap of iron firmly fastened to the 
derrick floor and passing over the 
bull wheel, around which it may 
be made to clasp firmly by a 
brake lever. The motion of the 
engine is under the control of 
the driller in the derrick, the 
throttle valve being moved by a 
grooved wheel, over which runs 
what is called a "telegraph 
cord," which also passes around 
another grooved pulley on a post 
near the drill hole. The link of 
the engine, by which its motion 
can be reversed at will, can also 
be operated from the derrick by 
a " reverse " cord, a pull of the 
cord raising the link and re- 
versing the driving wheel, the 
link dropping by its own weight 
when the cord is slackened and 



the ordinary motion of the engine is restored. The 
sand pump, which, as well as the regular drilling 
tools, is shown just touching the derrick floor, is made 
with a valve in the bottom, and a suction valve on the 
end of the plunger ; and when the pump stops at the 
bottom of the well, the plunger descends to the bottom 
of the pump, the leather valve being so constructed 
as to go down in the pump readily, while. on pulling 
back it flattens and becomes a tight piston. The 
sand pump line is fastened in an eye at the top of the 
plunger^ from which a rope runs over a pulley block 
at the top of the derrick, thence down to the sand reel. 
The sand reel shaft has also a brake, and the reel is 
so'hung that the bearing of the friction wheel is even 
with the face of thfi band wheel. Thesand pump runs 
down in the welWy its own weight, but is withdrawn 
by pulling upon a lever which holds the friction pulley 
against the face of the band wheel, its rate of ascent or 
descent being always readily controllable. There are 
several varieties of sand pumps, one having a common 
leather flap valve, the other a ball and dart valve ; the 
(Continued on page 116.) 
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THE CHANNELWAYS OF NEW YORK. 

Now that Congress appears to be ready to set aside 
a large sum of money for the improvement of the ap- 
proaches to the port of New York, it seems a fitting 
time to inquire with something like particularity into 
the needs of the harbor, and whether or no the plan 
of operations determined upon is likely to result in per- 
manent advantage. The deep-draught steamers that 
ply to and from the port stir up the bottom of the chan- 
nelways, so near do they approach it, as they pass in 
and out, and sometimes they fetch up hard and fast, 
and are compelled to seek assistance to get off. This 
usually occurs during the neap tides, or when the at- 
traction of the sun and moon are exerted in directions 
perpendicular to each other, or about four or five 
days before the new and full moons. 

There is an inclination in certain quarters to build 
even deeper ships than those now employed, in the be- 
lief that greater steadiness besides enlarged carrying 
capacity would result; and the ship builder, it is said, 
is only dissuaded because of the shallowness of the 
channels in the port of New York. 

It is the commendable design of the friends of the 
"measures now before Congress to so deepen these 
channelways, on the one hand by the construction of a 
sea wall or dike and on the other by dredging, that a 
ship can carry in thirty feet at mean low water with- 
out the risk of grounding. 

Just how it is proposed to carry out this scheme of 
improvement may be gathered from the recommenda- 
tion of the' Board of Engineers for River and Harbor 
Improvements. Here it is : 

"If a dike, rising to half tide, were built running 
from Coney Island about S.S.E. toward Gedney's 
Channel, for a length of five miles, the water cross sec- 
tion at Sandy Hook would be reduced to about 470,000 
square feet, and the mean velocities during a tide 
would be nearly doubled. These figures give a general 
idea of the forces now acting, and which would act after 
such a contraction. Since the existing velocities main- 
tain a depth over the bar of 24 feet, this considerable 
increase in velocity would maintain a considerably in- 
creased depth. ... 

' ' As the increase of current would cut away the head 
of Sandy Hook, it would have to be protected. . . . 

" The total cost of the improvement, giving 30 feet 
from New York to the ocean, would be about $5,000,000 
to $6,000,000. ... 

" To recapitulate : The board recommends as a gene- 
ral plan for improving the entrance to New York Har- 
bor, so as to give 30 feet from New York to the ocean, 
the construction of a stone dike running about S.S.E. 
from Coney Island to such distance as shall be found 
necessary, and probably not less than four miles ; the 
protection of the head of Sandy Hook, and the dredg- 
ing of a 30 foot channel from deeper water near Sandy 
Hook to deep, water below the Narrows; also, the imme- 
diate dredging of a channel 1,000 feet wide and 28 feet 
deep through the shoal west of Flynn's Knoll as soon 
as Congress shall furnish the funds ; also that the exist- 
ing appropriation be applied to dredging Gedney's 
Channel to a depth of 28 feet." 

That such dikes have been built in the Old "World, 
and that they realized the hopes of their constructors, 
there is no doubt ; but whether the conditions were 
the same as those which obtain here there would seem 
to be a serious, and perhaps it is not too much to say 
a fatal, - doubt. Who is able to guarantee that the con- 
struction of this costly dike, even if it should prove 
capable of withstanding the assault of the sea, would 
not lead to the filling up of the channelways, the de- 
struction of the harbor, and to the making of New York 
what, practically speaking, might be called an inland 
city ? — What New Orleans was until the arrival of 
Eads. 

That, this Board of Engineers is not infallible, we 
have a fairly good illustration in their condemnation of 
and hostility to the scheme whose successful develop- 
ment opened a deep channeway through the passes of 
the Mississippi below New Orleans. The army en 
gineers believed the only hope for New Orleans lay hi 
dredging, notwithstanding that millions had already 
been expended in thta ■ manner with nothing to show 
for it. 

The idea of dredging out a channelway is an attrac- 
tive one. Given a modern dredge with a capacity for 
scooping out hundreds of cubic yards of soft material 
every working day, and i t is easy to calculate the num- 
ber of weeks or months it will take to replace a shoal 
with deep water. But, unhappily, it is scarcely mon 
difficult to estimate, the dredging having ceased, when 
the hole will be again filled up by the same forces 
which first formed and afterward maintained it. 

So far as the port of New York is concerned, it may 
be stated as a fact that there is as much water in the 
channelways to-day as there was a century ago. If 
any one doubts this, let him call at the Harbor Com- 
mission office, where he will be shown the proof in the 
form of a hydrographic chart made by the English 
during the Revolutionary War. All the dredging that 
has -been <lone •slncei' that time has not availed to per- 
manently deepen ! th"echarin els. Of late years, since 
the coming of the great fleet of steamships and steam- 



boats into the harbor, there has been much dumping 
of ashes and clinkers into the waters of the bay, which 
has, at times, threatened the ' channels. But the con- 
tinual churning, up of the bottoms of these by the re- 
volving screws of the big stedftfers has kept them clear, 
and the pilots, who make daily examinations with the 
lead -line, say that these whirling screws do their work 
more thoroughly than the dredge, because they do not 
have to await an appropriation t(5 go on and conti- 
nue it. 

A writer to a daily paper, who has confidence in the 
dredging machine, says of the work now being done in 
Gedney's Channel : " An increased depth of more than 
two feet has been gained for a width of 800 feet, thus 
giving 26 feet at mean low water, where only 23% feet 
was previously found. The indications now are that 
the improvement will be of a more enduring nature 
than was at first anticipated, if the dredged channel 
shall remain open during the next winter. That fact 
will furnish conclusive evidence that jetties and dikes 
will not be needed f or theconservation of the channel." 

The italics are ours. 

But the experience with dredging in these channel- 
ways within the memory of men now living shows that 
the advantages gained by dredging have never been of 
a permanent nature, and hence dredging seems " not to 
be needed for the conservation of the channel." 

> / *+*->— 

/ Tyrotoxicon : a Poison Developed In Milk. 

r About a year ago, Dr. Victor C. Vaughan, of the 

University of Michigan, succeeded in isolating from 

some samples of cheese that had produced alarming 

symptoms in many persons, a highly poisonous 

ptomaine, which he named tyrotoxicon (cheese poison). 

His knowledge has been gained largely through ex- 
periments upon himself and some of his more enthusi- 
astic students. He found that the same symptoms 
were produced by the isolated poison as had been ob- 
served in those who had partaken of the affected 
cheese. They consisted principally of dryness and con- 
striction of the fauces, nausea, retching, vomiting, and 
purging. Although in several cases the illness was 
very severe, all finally recovered. 

Further investigations have led to the discovery 
that tyrotoxicon may be developed in milk, and is 
probably responsible for the several cases of poisonous 
ice cream that have recently puzzled the medical 
authorities. It is also believed to have an intimate 
connection with cholera infantum and kindred dis- 
eases, a view that is sustained by the severity of its 
effects upon young animals. 

It was found by Dr. Vaughan that milk which was 
presumably normal when first obtained, yielded crys- 
tals of the poison after long standing in a tightly 
closed bottle. 

A sample of ice cream which had made eighteen 
persons quite ill was also examined by the same method, 
and the aqueous solution of the tyrotoxicon was given 
to a cat. The effect was distinctly noticeable in ten 
minutes, when the animal began to vomit and show 
other characteristic symptoms. There seems little 
doubt that the poisonous element in the cream was 
due to the presence of the alkaloid. 

Dr. Vaughan is of the opinion that the production of 
the poison is due directly o$ indirectly to the growth 
of some micro-organism. 

The presence of butyric acid has been demonstrated 
in the specimens of cheese, milk, and cream from 
which the poison was obtained, and it has been sug- 
gested that the generation of the tyrotoxicon was the 
result of a butyric acid fermentation. It is known 
that the action of the butyric acid on ammonia pro- 
duces an alkaloid known as coniine, and it is quite 
possible that tyrotoxicon may be formed by the action 
of decomposing nitrogenous substances on butyric or 
other fatty acid. From its phosiological effects, it has 
been inferred that the alkaloid contains two poisons. 



Heating Water Rapidly. 

Mr. Thomas Fletcher, whose various forms of ap- 
paratus for gas heating of all kinds are known in 
almost every civilized countrj', read, at a meeting erf 
the Gas Institute on June 9, a paper which was preg- 
nant with matter of high importance to all who take an 
interest in the heating of water, either for domestic or. 
manufacturing purposes. The various forms tjf waij 
heating apparatus that have been advertised 
columns- evidencelhe importance of the 
photographers, and we have little doubt thaj 
'dl^long, others still, founded upon the inves^ 
scribed in Mr. Fletcher's paper, will be bjj 
them. The lecturer at the outset showe 
a copper kettle full of water as an exaiij 
never attained a high degree of heat, as J 
pasting upon it a paper label, which reii 
discoloration, although played upon by| 
whole of the time the kettle was boilingj 
therefore, was not acted upon by any he 
400 a Fahr. (that being the charring 
Taking as a guiding "principle the tr 
speed with which convected or conductl 
sorbed by any body is in direct ratio tol 
between its own temperature and that oj 
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heat in absolute contact with it, he devised the plan of 
studding the bottom of the metallic vessel with a num- 
ber of copper tods, each passing through into the water 
space, and being there^^ttened to a broad head, which 
gives its heat up rapidly to the water. The proof of 
the value of this novel invention was shown before the 
audience by Mr. Fletcher boiling a quantity of water in 
a new form kettle in little more than the half of the 
time needed by one of the old form, while at the con- 
clusion of the lecture he in a strong four-quart kettle, 
weighing over six pounds, boiled a pint of water in 
fifty seconds. This was a very marvelous achieve- 
ment, and renders ™t probable that, as we say, photo- 
graphers may hope soon to be provided with an ap- 
paratus for quickly heating water for the many pur- 
poses for which it is needed by them — carbon printing, 
for example, with numerous other processes — that will 
perform its work in less time and with greatereconomy 
of fuel than is possible with any apparatus yet intro- 
duced. — Br. Jour, of Photo. 

« ii i > 

FH0T0OBAFHIC NOTES. 

How to Change Blue Prints to Dark Brown. — Dis- 
solve a piece of caustic potash about the size of an or- 
dinary soup bean in Ave ounces of water. It will dis- 
solve in a few minutes. Place your blue prints in this 
solution, and in a short time they will fade to a pale 
orange-yellow color. When all the blue tints have dis- 
appeared, wash in clean water. Now dissolve a partly 
heaped up teaspoonful of tannic acid in about half a 
pint of water. Put your yellow prints into this bath, 
and they will immediately begin to assume a brown 
tone. Permit them to remain in the tannic bath until 
they are as dark as you desire. Then take them out, 
wash well, and dry. F. S. 

Sensitizing Albumenized Paper — Precautions to be 
Observed in Hot Weather. — There are always some 
troubles in connection with printing on albumenized 
paper, but during very hot weather these difficulties 
are increased in various ways. We are assuming just 
now that the printer sensitizes his own paper. Using 
ready sensitized paper, there is certainly no great dif- 
ference in the* ease with which results can be got at 
different temperatures. 

The modern tendency to use very highly albumenized 
paper makes the difficulties, perhaps, somewhat greater 
than they used to be. The sensitizing solution is liable 
to run into tears on such papers at all times, but par- 
ticularly when the temperature is very high. The bath 
appears to have more tendency to get out of order in hot 
weather than in cold, and certainly the evil results 
when it is out of order are more noticeable. We have 
known cases in which, when the temperature was very 
high, the air somewhat damp, and the bath only a lit- 
tle out, the paper could not be dried before it com- 
menced to turn brown. 

We believe that there is no better way of keeping a 
bath uToTder than to keep a little carbonate of silver 
in the bottom of the stock bottle, frequently to stir 
this up, and to keep the bottle in bright light for as 
long as possible. The carbonate of silver is insoluble 
in water or in nitrate of silver solution, but it decom- 
poses any acid which may form in the baths, thus keep- 
ing the solution neutral. At the same time, being in a 
fine state of division, it serves as well as kaolin to carry 
down organic matters. 

The carbonate of silver is, of course, produced by 
pouring a little solution of carbonate of soda into the 
bath. So much should be added that the resulting 
precipitate is sufficient to make the solution quite 
opaque when it is shaken up. 

When the solution is in use for the greater part of 
the day, far the best course is to have two baths mixed 
up, one in use and one in the sun continually, the two 
being changed daily, and that in the sun being shaken 
up twice or thrice during the day. We have known of 
cases in which many reams of paper have been sensi- 
tized With a total amount of solution equal to only two 
gallbnk "vrtthout any treatment of the solution beyond 
that jiist-described, and, of course, the addition of sil- 
ver as .it was used up, and in which the bath 'was as 
cleat a&tb^end of working as at the beginning, and 
even giving as good results. 

It is probable that a good deal of harm is done in 
very hot weather by floating for too lopg a time, or we 
should, perhaps, say for an unnecessarily long time. 
It is not generally appreciated how<jpreat an accelerat- 
ing influence rise of temperature has in the sensitizing 
process ; that only about one-half the time is, on an 
average, required in very hot summer weather that is 
required in winter, even in rooms heated up as rooms 
commonly are in winter. 

We advise all to- follow the plan of brushing a little 
solution of chromate of potash on to the back of the 
first sheet sensitized on any day, and of observing how 
long^ it takes for the wetted part to turn orange in 
color: It may be taken for granted that any sensitiz- 
ing after this change has taken place is of no use, and 
probably does harm both to the, paper and to the bath. 
Of course, the amount of time required to sensitize the 
first sheet may be taken as a guide to the time that 
should be allowed forothers; although we have known 
some who rejected all measurement of time, and simply 



put a minute drop of the chromate solution on gne 
corner of the back of each sheet, removing the sheet 
when the spot changed color. 

It is a common practice to allow the bath to get 
weaker in hot weather, and no doubt something is to 
be said for the custom. It has the effect, if nothing 
else, of making it less likely that tears will form on 
the paper while it is drying, and it has a slight influ- 
ence in the direction of causing the paper to keep well. 
It may probably be taken for granted that so long as 
the sensitizing solution dries in tears, it may safely be 
reduced in strength without anydangerof injuring the 
surface. We have not known a case in which, if a solu- 
tion as weak as 10 per cent, or say 45 grains to the 
ounce, be used, the running of the solution in tears, 
even with paper of the very highest surface, has oc- 
curred. 

Next to attention to the condition of the bath, there 
is, perhaps, nothing which adds so much to facility in 
printing in hot weather--or, indeed, in every weather 
— as the free use of blotting paper that has been steep- 
ed in a solution of carbonate of soda. 

Probably most readers know more or less definitely 
that soda paper has a preserving influence with sensi- 
tized paper ; yet, in our experience, few use it as freely 
as they should, or appear thoroughly to appreciate the 
benefits to be derived from it. 

We will describe the use of it, especially as there is a 
little manipulative difficulty in preparing the paper, 
on account of its extreme softness when washed in 
water. This softness makes it by no means a very easy 
thing to handle a sheet without tearing it. 

The precise strength of the solution does not appear to 
be of much moment. We generally take about a pound 
of washing soda, and pour about a gallon of water over 
it in a dish large enough to sensitize half a sheet of 
paper on. We then take the sheets of blotting paper, 
folded in two, and lay them on the liquid until they 
are saturated, which, of course, takes only a very few 
seconds. They are then hung over a string to dry, no 
attempt being made to open them up, otherwise they 
are almost certain to be torn. 

To secure the best results in the matter of preserving 
the sensitized paper, each sheet should have a sheet of 
soda paper on each side of it — that is to say, sensitized 
paper and soda paper should be piled alternately. If 
this be done, and the whole be surmounted with a 
flat weight, there appears to be scarcely a limit to 
the length of time that the paper can be kept — cer- 
tainly for many weeks. If this paper requires to be 
kept for only a few days— or, say, even for a week — 
it is sufficient to roll it up tightly, and to inclose the 
rolHn soda paper. 

The precise action of the soda we will not attempt 
to explain, but it is probable that it acts as a sul- 
phur trap, preventing the access of any sulphur in 
the air to the paper. A piece of the soda paper 
should always be kept be kept behind the sensitized 

paper in the printing frame. — Photo. News. 

m i m i — 

Natural Gas Belt. 

Professor J. P. Lesley, in a recent report of the Penn- 
sylvania Geological Survey, has the following : 

Shall I bore for gas at my works ? is a question so 
often asked, and so seldom answered with intelligence, 
that a short statement of the principles involved in a 
correct answer to it will probably be of use to more 
than one reader of this report. 

First of all, there can be no gas stored up in the 
oldest rocks. This at once settles the question in the 
negative for the whole southeastern third of the 
State. To bore for gas in Bucks, Montgomery, Phila- 
delphia, Delaware, Chester, Lancaster, York, or Adams 
counties would be simply absurd. 

Secondly, there can be no gas left underground 
where the old rocks have been turned up on edge 
and overturned, fractured and recemented, faulted, 
and disturbed in a thousand ways. If there ever was 
any, it has long since found innumerable ways* of 
escape : into the atmosphere. This settles the ques- 
tion in the negative for all the counties of the great 
valley -—Northampton, Lehigh, Berks, Lebanon, 
Dauphin, Cumberland, and Franklin; as any one can 
see by looking at the present condition of their lime- 
stone, slate, and sandstone formations. 

Thirdly, there is not the least chance that any gas 
is left underground in the greatly folded, faulted, 
crushed, and hardened formations of the middle belt 
iof the State — Carbon, Schuylkill, Lehigh, Luzerne, 
Columbia, Montour, Northumberland, Union, Snyder, 
Lycoming, Perry, Juniata, Mifflin, Center, Clinton, 
Huntingdon, Blair, Bedford, and Fulton counties. 
Where the oil and gas rocks rise to the surface in these 
counties, as they do in a thousand places, they show 
that all their oil and gas have escaped long ago. 

Fourthly, where the rock formations lie pretty flat, 
and have remained nearly undisturbed over extensive 
areas — as in Wayne and Susquehanna, parts of Pike 
and Lackawanna, Wyoming; Bradford, Tioga, Potter, 
and all the counties west of the Allegheny Mountains 
— there is always a cliance of finding gas (if ndt oil) at 
some depth beneath the surface determined "by the 
particular formation which appears at the surface ; 



but as yet we have no satisfactory evidence of the ex- 
istence of quantities of rock gas in any of these coun- 
ties cast of Potter. 

Fifthly, wherever the bituminous coal beds have 
been changed into anthracite or semi-bituminous coal, 
it is reasonable to suppose that the same agency 
which produced the change, whatever it was, must 
have acted upon the whole column of formations, in- 
cluding any possible gas rock at any depth. 

Sixthly, wherever rock oil has been found, there and 
in the surrounding region rock gas is sure to exist. 



Natural Gas In New York. 

The striking of a heavy gas well recently at Know- 
ersville, near Albany, New York, brings the supply 
of this valuable fuel within measurable distance of a 
number of our great industries situated along the Hud- 
son River. Each succeeding month brings new discov- 
eries of gas nearer to New York, and recalls the pre- 
diction of Mr. Henry Wurtz, the eminent chemist, 
made seventeen years ago, that nautral gas will be 
found in a belt following the outcrop of the great 
gas-bearing beds (the principal of which is the Mar- 
cellus shale), at such a distance from their out- 
crops as will give a depth of about 400 feet to the 
bed. Professor Wurtz, as long ago as 1869, urged the 
use of natural gas in the region of which the great 
gas' well at West Bloomfield, Ontario County, New 
York, was the cenj^:. 

In a discussion Dwore the Lyceum of Natural History 
of New York, October, 1871, he gave the quantity 
of gas sent out by this well as 5 cubic feet per second, 
and the composition 82}£ volumes per cent marsh gas, 
10 per cent carbonic acid, 3 per cent illuminating 
gases of the olefine group ; estimated its heating 
power equal to 14 tons of anthracite a day ; and dis- 
cussed at length the question of carrying the gas 
under heavy pressure to great distances for use as a 
heating and lighting agent. Professor Wurtz indi- 
cated five or six beds running across New York State, 
" lying deep enough, and thick and porous enough," 
to pour out combustible gas when tapped. Atidjie 
repeated a statement he made long before editorially~ 
in the columns of the American Gas-Light Journal, 
that " It may be accepted with implicit confidence as 
a fact that there are vast districts of country through- 
out the United States in which, by judicious ex- 
ploration, and immense number of such fountains 
of natural gas may be developed ; furnishing a fuel 
which raises itself out of the mine, and which may be 
made to transport itself, up hill and down dale, to 
any point required, independently of seasons and 
circumstances, miners' strikes and railroad monopo- 
lists to the contrary notwithstanding. A future lies 
before this new art of developing the gifts of Mother 
Nature, big with a promise for which even the won- 
drous history of American petroleum production has 
furnished no parallel." 

In conclusion, Professor Wurtz said : " I will venture 
to enounce as my own conviction, which, however 
visionary it may be deemed *y many, I claim to he 
strictly founded on induction from known facts, that, 
(throughout large sections of the united States 
throughout the middle tier of counties in Western 
New York for example), every town, nay, every house 
in the land ought to be both warmed and lighted 
by gas drawn from the bountiful bosom of Mother 
Earth, without money and without price." 

Undoubtedly to this clear minded and aljle chemist 
are due the^first suggestions of the possibility of find-* 
ing natural gas over great areas and of carrying it to 
great distances for general manufacturing purposes. 

Many theories of the formation of natural gas have 
since been proposed ; but it is none the less interest- 
ing to quote here that suggested by Professor Wurtz 
nearly seventeen years ago in these words : "As to my 
views of the mode of formation of the gas that exists 
now in such enormous compression in these different 
strata, I ask first, What is this gas chemically? Always 
essentially, from whatever horizon obtained, it is 
marsh gas, that hydrocarbon of all others which con- 
contains the most hydrogen and the least carbon : 
the compound which naturally and necessarily forms 
the final residue of the abstraction of carbon from or- 
ganic matter by a powerful oxidizing agent, since in 
nature we scarce find elementary hydrogen as such a 
residue. Now, what oxidizing agents are there, or, 
rather, what have there been in all these rocks 
that could effect such a combustion ? I reply, oxides 
of iron, now represented in these" rocks by iron sul- 
phides, showing the iron oxides to have passed through 
the forms of sulphates ;" an action similar to that 
" evolution of marsh gas going on in every stagnant 
pool, loaded with vegetable matter, and blackened 
by sulphide of iron, which is occupied in conveying 
the oxygen of the water to the carbon of the mud." 

The development of the natural gas industry during; 
the past two years has been marvelous ; yet it is 
almost as extraordinary that it required fifteen years 
after Professor Wurtz's prediction to awaken even en- 
terprising men to what they all now know to be so 
incalculably important.— Engineering and Mihi%g 
Journal, 
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LEE BOABD FOB SHALL VESSELS. 
The lee board herewith illustrated is designed as a 
substitute for the center boards, lee boards, and 
movable keels heretofore used. It is of suitable length 
and depth, and may be placed at either or both sides 
of the boat. The board may be held to the boat by 
two arms, whose outer ends are bent down and in- 
serted in tubes secured in the upper edge of the 
board, and whose inner ends are suitably attached to 
the boat. If desired, a single arm, forked at its outer 
end, so that the board will always be held parallel 




CLAPHAM'S LEE BOABD EOB SMALL VESSELS. 

with the keel of the boat, can be used, as shown in 
the engraving. Guys hold the arms at right angle to 
the boat. This construction allows a free up-and- 
down movement of the board, which will be unaffected 
by th e rock ing of the boat, and will remain vertical, 
whether the boat be heeling to the force of the wind 
or be standing plumb, so that it will always be in 
the best position to secure a lateral grip or hold on 
the water to prevent leeway. 

This invention has been patented by Mr. Thomas 
Clapham, of Roslyn, N. Y. 



DEVICE FOB OPENING WINDOW SASHES. 
This device is for raising and lowering a number of 
windows simultaneously and for locking them in any 
desired position. To the center stile of each window 
sash is secured a rack, engaging with which is a 
pinion, carried by a shaft journaled in suitable sup- 
ports, and extending along the entire series of win- 
dows. The pinions are prevented from turning on 
the shaft, but are capable of sliding longitudinally. 
Each pinion, when in its normal position, is held 
against a stop pin by « spiral spring. To one end of 
the shaft is secured a bevel wheel, which engages a 
wheel on a vertical shaf vprovided at its lower end with 
a hand wheel. m To each pinion is secured a cord, which 
extends to near the beveled gearing and within conven- 
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PAINE'S DEVICE FOB OPENING WINDOW SASHES. 

ient reach, so that, by drawing any one of the cords, 
the pinion with which it is connected may be moved 
out of engagement with its rack, so that that par- 
ticular sash will not be inoved when the shaft is 
turned. In case of a large or heavy window, or one 
having but a single glass, two racks are applied to 
the stiles on opposite sides, and two pinions used. In 
the case of a pivoted transom, the rack and pinion 
are arranged as shown in Fig. 2, the rack being held 
in engagement with the pinion by a spiral spring.' 



In*the construction shown in Fig. 3, the pinion is 
provided with a boss having clutch teeth formed on 
its end, and is capable of being turned independently 
of the shaft or of remaining stationary and allowing 
the shaft to be turned when disengaged from the 
clutch. The clutch is pressed into engagement with 
the boss by a spring, but may be drawn back by 
means of a properly arranged cord, as indicated in 
the drawing. Where the windows are deep, an inter- 
mediate or idle wheel connects tne shaft pinion with 
the rack. 

This device, which is the invention of Mr. George 
W. Paine, of Sullivan, 111., is especially applicable 
to large factories, churches, halls, and railway cars, 
where it is desirable to have all the windows under 
one control and to secure uniformity in ventilation, 
and in all- cases where it is desirable to do away with 
the annoyance arising from the usual manner of open- 
ing and closing windows. 

41 1 1 » i 

A Whistling Barometer. 

In the village of Meyrin (Canton of Geneva), Switz- 
erland, some disused wells, it is said, have been her- 
metically sealed to serve as barometers to the people. 
An orifice about an inch in diameter is made in the 
cover of the well, by which the internal air is put in 
communication with the external. When the air 
pressure outside diminishes on the approach of a 
storm, the air in the well escapes and blows a whistle 
in connection with the orifice, and in this way notice 
of a storm's approach is given to the inhabitants. If, 
on the contrary, the pressure increases, a different 
sound is produced by the entry of the air into the 
well, and the probability of fine weather is an- 
nounced. 



PLANT PBOTECTOB. 

The device is designed to protect young plants from 
injury by frost, or insects, or fowls. It can be readily 
folded for transportation or storage, and easily un- 



ZLUHEB'S PLANT PBOTECTOB. 

folded and placed in position for use. A pair of tra- 
pezoidal boards are hinged together at their right 
angled ends, and connected by netting or oiled mus- 
lin, of sufficient size to permit them to be opened to 
approximately a right angle. The free edge of the 
netting is strengthened by a suitable binding. To 
use the device, the boards are opened.until the net- 
ting is strained, when the protector is placed over the 
plant with the netting facing the south, to allow the 
sun to shine on the plant ; but when the plant is to 
be shielded from the sun, the position is reversed. 
The protector may be folded compactly, as shown in 
the cut. 

> This invention has been patented by Mr. Eugene 
Zimmer, of Mobile, Ala. 

■ ■»<«>» 

Tbe American Assoclatlon^for tbe Advancement of 
, Science. 

The thirty-fifth annual meeting of this large and in- 
fluential society will be held at Buffalo, N. Y., where 
it has already met twice before. The date will be 
from August 18 to August 24. The daily sessions will 
be in the ample rooms of the High School, where the 
offices of the secretaries and committees will also be 
located. Reduced rates on the railroads will facilitate 
attendance, and arrangements have also been made 
for reduced rates at the principal hotels. Among spe- 
cial features already announced are the following : 

The presidential address on Wednesday evening by 
Prof. H. A. Newton, of New Haven, who will resign 
the chair to Prof. E. S. Morse, of Salem. An illus- 
trated lecture on Friday evening, by Prof. C. A. Ash- 
burner, of Pennsylvania, on "The Geology of Oil and 
Gas." Special preparations have been made by the 
sections of mechanical science and anthropology ; and 
delightful excursions are planned for the departments 
in botany and entomology. 

The local committee has promised for Thursday aft- 
ernoon an excursion down Niagara River to Grand 
Island ; and for Saturday, one to Niagara Falls and 
another to Chautauqua Lake. In the section of geo- 
logy, special attention will be given to the various pro- 
blems connected with Niagara Falls and its gorge. 



WINDOW BLIND. 
As ordinarily constructed, the slats in blinds are held 
in a horizontal position by the friction of the slats in 
their bearings ; but when the Wind becomes worn, the 
slats are no longer retained in this position. A recent 
invention by Mr. Charles W. Radford, of Oshkosh, 
Wis., obviates this difficulty in a very simple manner. 
The upper and lower rails of the blind are each pro- 
vided with a rabbet, having a tongue which, in the 
case of the lower rail (Fig. 2), projects upward on the 





BADFOBD'S WINDOW BLIND. 

inner side of the frame to a point near the pivot of the 
lowest slat, which, when the slats are open, will rest 
upon the upper edge of the tongue ; but the tongue 
formed on the upper rail extends along the outer side 
of the frame, so that the outer half of the top slat will 
rest against it (Fig. 1) when the slats are open. When 
the slats are closed, the rabbets receive the top and 
bottom slats, and the rod passes over the edge of the 
lower tongue, and prevents the slats from being acci- 
dentally .turned. 

4 i I > » ■ 

SASH BALANCE. 

The invention herewith illustrated relates to that 
class of sash weights in which each weight is formed 
with a rack, and is connected with a rack on the sash 
by an intermediate pinion. To the inner surface of 
the stile of the window casing is secured a false stile, 
formed with a central strip that separates the win- 
dow weights, as shown in the sectional plan view. 
The inner stile is formed with two grooves, which, 
together with the main stile and the outside facing 
piece, form the weight channels. The weights are of 
metal, are about equal in length to the sash, and each 
is formed with a rack. In the back of each weight is 
a channel to receive lead or other heavy materktf'to 
suit the weight to that of the window. The side 
edges of each sash are provided with racks. In open- 
ings formed in the stile me fitted boxes, in each of 
which is journaled a small pinion which meshes with 
the racks on the sash and weight, so that the move- 
ment of the sash up or down will communicate a re- 
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LENNON'S SASH BALANCE. 

verse motion to the weights, which thus balance the 
sash. Guides on the weights prevent their lateral 
displacement. Weights constructed in this manner 
are not liable to get out of order, and by using the 
false stile no back lining is required in the frame, and 
the ordinary inside casing is dispensed with. When 
the fittings are all in place, they are invisible, nothing 
being seen to disfigure the window. 

This invention has been patented by Mr. William 
F. Lennon, aL134 East 84th Street, New York city. 
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BOTABY BBUSH. 
Upon the rod forming the axis of the machine are 
mounted two sleeves, between which is a rectangular 
frame rigidly secured to the rod. To one sleeve is 
secured one end of a' volute spring, whose other end is 
secured to a drum revolving loosely on the sleeve, and 
carrying an arm attached to a spur wheel revolving 
upon the shaft. This wheel connects by suitable gear- 
ing supported by the rectangular frame with a wheel 
secured- to the other sleeve. On the first sleeve is loosely 




McCONNAUGHAY'S BOTABY 
BBUSH, 

placed a head, and upon 
the second sleeve a, head is 
rigidly secured. Fitting 
over the heads is a sheet 
metal cylinder which supports the brush. 

One handle is rigidly secured to the sleeve carrying 
the spring, while the other is fastened to the rod. The 
spring is wound up by turning the first handle, and is 
held under tension by a pawl and ratchet wheel. The 
brush is then revolved, the power of the spring being 
transmitted by the gearing to the second sleeve, to 
whiph one head of the cylinder is secured. The veloc- 
ity depends upon the tension of the spring, and, should 
the speed of the cylinder become too great, it may be 
reduced by pressing a brake spring against one of the 
heads. The many uses to which a brush of this de- 
scription may be put are evident. 

This invention has been patented by Mr. T. J. Mc- 
Connaughay, of Harrisonville, Mo. 

. » < > > » 

IMPROVED DERRICK. 

Rising from the'platf orm or base of the derrick are the 

two main uprights, which are connected by cross rods 

and a top cross bar in the usual way. At one end 

of the base is a plain roller, and at the other end is a 




BLUNDELL'S IMPROVED DERRICK. 

roller formed with cogs, by which it may be revolved, 
for shifting the derrick. The periphery of the latter 
wheel is provided with ribs that prevent slipping. 
This wheel is revolved by means of a beveled cog 
wheel attached to an upright shaft and meshing with 
the cogs of the wheel. Upon the upper end of the 
shaft is a crank or crank wheel, by turning which the 
derrick may be moved. The arrangement of the 
wheel and gears is shown in the sectional views, Figs. 
1 and 2. 



The hoisting rope passes over a pulley attach^ to 
the top cross bar, and thence over a hoisting drum, 
which is revolved by the main crank shaft and cog 
wheels in the ordinary manner. The bearings of the 
shafts of the crank and drum are made in two parts, 
so that the shafts may be removed, thereby permitting 
the easy transportation of the derrick. The cap piece 
of each bearing is hinged to the pillow block, and the 
latter is provided with a stud to which the cap plate 
may be locked by a pin or key passed through a hole 
in the stud. To one of the uprights is pivoted a pawl 
to engage with the cog wheel on the crank shaft, and 
thereby lock the drum, so that the load being hoisted 
may be held at any desired point. A ladder, by which 
a person can easily ascend or descend the derrick, is 
constructed as shown in the engraving. 

This invention has been patented by Mr. William J. 
Blundell, of 221 E. 125th St., New York city. 



New Method for Protecting Iron. 

A new method, which promises to be easier of applica- 
tion than any previous, has been lately brought out 
by M. A. De Meritens, the well-known electrician, and 
if it succeeds as well in the hands of the public as 
it does with the inventor, should find a very extended 
application. The article to be protected is placed in 
a bath of ordinary or distilled water, at a tempera- 
ture of from 70° to 80° Centigrade (158° to 176° Fah.), 
and an electric current is sent through. The water is 
decomposed into its elements, oxygen and hydrogen, 
and the oxygen is deposited on the metal, while the 
hydrogen appears at the other pole, which may either 
be the tank in which the operation is conducted or a 
plate of carbon or metal. The current has only suffi- 
cient electromotive force to overcome the resistance 
of the circuit and to decompose the water, for if it be 
stronger than this, the oxygen combines with the 
iron to produce a pulverulent oxide which has no ad- 
herence. If the conditions are as they should be, it 
is only a few minutes after the oxygen appears at 
the metal before the darkening of the surface shows 
that the gas has united with the iron to form the 
magnetic oxide Fe s 4 , which it is well known will re- 
sist the action of the air, and protect the metal be- 
neath it. After the action has continued an hour or 
two the coating is sufficiently solid to resist the scratch 
brush, and it will then take a brilliant polish. 

The process is simple, and demands but little skill 
in its execution. Now that dynamo machines have 
superseded batteries as sources of electricity, all that is 
required is a tank, a quantity. of distilled water, and 
a little power to drive the machine. 

. ■»<•>♦■ ■ 

An Artesian Hot Well. 

A remarkable example of the increase of tempera- 
ture in the earth toward the center has been pre- 
sented at Pesth, where the deepest artesian well in 
the world is that now being bored for the purpose 
of supplying the public baths and other establish- 
ments with hot water. A depth of 951 meters— 3,120 
feet — has already been reached, and it furnishes 800 
cubic meters — 176,000 gallons — daily, at a temperature 
of 70 degrees C. — 158 degrees Fah. The municipality 
have recently voted a large subvention, in order that 
the boring may be continued to a greater depth, not 
only to obtain a larger volume of water, but at a 
temperature of 80 degrees C. — 176 degrees Fah. It is 
suggested that it is thus within the bounds of proba- 
bility that the time may come when a brewer will ob- 
tain his water supply from a well of sufficient depth 
to yield "liquor" at the mashing temperature. 



IMPBOVED VULCANIZES. 

The annexed engraving represents a vulcanizer. in 
which dry steam is supplied to the vulcanizing oven, 
and in which the moulds containing the work are 
closed by spring pressure, after the rubber or other 
plastic material has been softened by the heat of the 
steam. Below the oven is located an annular steam 
generator, which surrounds the upper portion of the 
burner, and is connected with the top and bottom of 
the oven by a spiral tube, shown in Fig. 1, which 
opens into the oven near the top. The screw cap of 
the oven has a hollow cylinder surmounted by a cas- 
ing containing a diaphragm, as shown in the enlarged 
sectional view, Fig. 2. Connected with the upper side 
of the diaphragm is a rod having a lateral branch near 
the top, which contains a safety valve in communica- 
tion, by a passage through the rod, with the space be- 
low the diaphragm. The safety valve is arranged to 
blow off at the pressure required for vulcanization in 
the oven. The flexible tube supplying the burner 
with gas passes through a wire nipper tap, which 
is arranged, in connection with the diaphragm rod, to 
regulate and finally shut off the gas flowing to the 
burner. The flasks containing the work to be vulcan- 
ized are received by a three-armed yoke, having in its 
top a follower secured to the end of a rod provided 
with a collar, for taking the pressure of a spring ar- 
ranged as shown. At the beginning of the moulding 
operation, the rod is in contact with the under surface 



of the diaphragm. When starting the oven, the collar 
of the rod is held in an elevated position by a block of 
fusible metal, placed between the collar and top of the 
three-armed' yoke. The gas tube is not then pressed 
by the nipper tap, which is raised by the pressure of 
the rod upon the under, side of the diaphragm, so that 
gas will be supplied to the burner. When the tem- 
perature in the oven reaches about 220°, the fusible 
block will melt, permitting the spring to exert its force 
upon the flasks and their contents, and the rubber, 




CABLL'S IMPBOVED VULCANIZER. 

having been softened by the heat, will be pressed into 
all parts of the mould. At the same time the tempera? . 
ture and pressure continue to rise until the upward 
movement of the diaphragm shuts off the gas. The 
safety valve begins to blow off steam, and continues to 
do so until the water is entirely exhausted, when the 
pressure falls and the elasticity of the Wire nipper tap 
causes it to close down upon the tube and shut the gas 
off entirely from the burner. 

This invention has been patented by Mr. Maskell F. 
Carll, of 134 Oxford St., Providence, R. I. 



BEFBIGEBATOB STOBEHOUSE FOB FBUITS, ETC. 
This refrigerator is designed especially as a recepta- 
cle for potatoes, but may be used for other kinds of 
vegetables or fruits. The space between the outer and 
inner walls of the storehouse is packed with sawdust, 
hay, or some other non-conducting material. This 
packing is held in place by strips nailed to the upper 
edges of the walls, so as to form a continuous line of 
cushions, upon which the upwardly opening doors 
rest. The doors are tinged to the upper side *walls, 
and consist of box-like structures filled with packing. 
The free edge of one door is provided with a cushion, 
so as to effectually close the storehouse when the 
doors are shut. One door is formed in sections as 
shown ; and in order that the meeting edges of the 
sections may be properly supported, the opposite door 
is provided with a projecting arm upon which the 
edges rest when the divided door is closed. Upon each 
end of the storehouse are arms formed with teeth 
which may be brought into engagement with brackets 




BROWN'S BEFBI6EBAT0B STOBEHOUSE FOB FBUITS, ETC. 



carried by the doors, which, by this means, can be held 
open, to allow for the ventilation of the storehouse. 
After the doors have been closed, the opening between 
their meeting edges is protected from the weather by 
a hinged saddle or weather cap, shaped to conform to 
the pitch of the roof. It will be readily seen that this 
storehouse, which is the invention of Mr. Samuel 
Brown, of RUssellville, Ark., protects the contents from 
injury by excessive cold or excessive heat, and provides 
for proper ventilation. 
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SOW SEEP WELLS ABE MADE. 
(Continued from first page.) 
latter will discharge its contents at the surface by rest- 
ing the dart on the derrick floor. 

The weight of the tools hung from the rope in the 
center of the derrick varies considerably, according to 
the material to be passed through. In the oil regions, 
for drilling a 5% inch hole, generally through slate 
and sand rock, the weight of the tools will be about 
2,200 pounds. For a hole of 6 inches in diameter, 1,000 
feet and more in depth, and through granite, flint, and 
other hard formations, as is often necessary in drilling 
deep wells for water, the weight of the tools will be 
3,000 pounds or more. In some of the hard formations 
found around New York, when deep wells were to be 
made of six to eight inches in diameter, the Pierce Well 
Company have used the heaviest tools ever yet em- 
ployed in such work, the weight of the string sus- 
pended from the derrick equaling 4,000 to 4,500 
pounds. 

The measurement of these tools would be about as 
follows : Rope socket, 3 feet long ; sinker bar, 14 feet 
long ; jars, 7 feet long ; auger stem, 35 feet long ; bit, 
4 to 5 feet long. These are screwed together, forming 
the string of tools, and there is, in addition, the tem- 
per screw, hung by a hook from the walking beam, 
and made to grasp the cable when the tools are 
down in the well. There are two different kinds of 
rope sockets, the more common -being the wing 
socket, in which the end of the drilling cable, after 
being wrapped, is firmly riveted. The connection must 
be strong and reliable, and should be of a kind which 
does not call for especial skill to make. The sinker 
bar, just above the auger stem, gives force to an 
upward blow made by the "jar" to loosen the bit 
after the regular stroke. The sinker bar is not in- 
tended to strike a downward blow. The jars are 
made in two parts, are steel lined to prevent wear, and 
are like two long links of a chain, both parts being 
slotted, and the cross-head of one passing through the 
slot of the other. When extended, they are seven 
feet-Jong^ and when closed about six feet, the differ- 
ence in length being the play they have in giving 
an upward stroke. The - jar is a device to prevent 
the bit from getting fast or becoming wedged 
in the rock. Ordinarily, it is found that the 
spring of the long cable, with the heavy tools 
attached, will be sufficient to prevent the bit 
from becoming fast. The tools hang from six 
inches. to two feet above the bottom of the 
hole, and when they rise and fall by the mo- 
tion given to the walking beam, they strike the 
bottom in a way that cuts the rock very rapid- 
ly. The action of the jar on the upward stroke 
is felt through its lower link on the auger stem 
to loosen the bit. The auger stem, which 
comes next above the bit, furnishes the solid 
weight in giving the blow ; its upper end is 
either screwed or welder! into 
the lower part of the jars, and 
on the lower end of the auger 
stem is a box into which the drill 
is screwed. 

In the manufacture of all these 
tools, it is of the utmost import- 
ance that only the best quality 
of metal should be used. The 
resharpening and tempering of 
the drills is a work that has to 
be frequently repeated, and for 
this purpose a forge is provided 
in one side of the derrick. 

On the end of the walking 
beam in the derrick is a hook on 
which is placed what is called a 
temper screw. This screw is 5}£ 
feet long ; it is carried between 

two wrought iron rejps, at the bottom of which is a split 
nut around which is a clamp and set screw. The split 
nut is to facilitate raising the screw after it has been 
paid out while drilling. At the lower end of this screw 
the cable is solidly clamped, and this clamping need 
not be disturbed only at such intervals in the drilling 
as a depth is made equal to the length of the temper 
screw. When the screw is all out, it must be discon- 
nected from the cable and reset at the top. But when 
this amount of solid material has been cut out and 
pulverized in the bottom of the well, it is so churned 
up with the water as to fill up the well for a good 
many more feet than the length of the temper screw, 
and the tools have to be taken out for clearing the 
well. As the tools are drawn from the well, when the 
top of the bit appears, the engine is stopped, a wrench 
is put on the squared portion of the bit just below the 
collar, and anotherwrench on the squared part of the 
auger stem just above the box, when a bar is inserted 
in one of the arc of holes in the wrench circle fastened 
to the derrick floor, and with this lever the joint is un- 
screwed. The joints are always set up by the same 
leverage, that no risk may be run of their unscrewing 
in the well. 

After the derrick has been erected, the boiler and 
engine placed in position, the steam and water pipe 



collections made, the tools hung in the derrick, and 
everything made ready to commence work, the drilling 
of the well is commenced as follows : If there is a 
depth of say 20 feet of earth above the solid rock, a 12 
inch hole is usually drilled or spudded down to the 
rock, in which can be inserted a wood conductor pipe, 
which can be made of octagon shape, 10 inches diam- 
eter inside, or can be made in the shape of a square 
box of 2 inch plank spiked together. If there is a 
depth of earth of over 75 feet, in which are bowlders, 
loose stones, or caving sand, a heavy wrought iron pipe, 
8 inches internal diameter, is driven to the rock, and 
on the bottom of the pipe is placed a steel shoe, which 
will cut off the loose stones that may lie in the path of 
the pipe, and to prevent jamming the pipe. On top of 
the pipe is placed an iron driving cap. This pipe is 
driven through the earth with a heavy wooden maul, 
about 18 in. diameter and '15 feet long. This maul is 
attached to the drilling cable, and is raised and drop- 
ped on the pipe to drive it to the bed rock, the drilling 
and driving being done inside of the pipe alternately 
every eight feet. In drilling a well for water, the hole 
in the rock may be drilled 6 or 8 inches diameter, it 
not being necessary to exclude the water from the well. 
In drilling an oil or gas well, a hole is drilled 8 inches 
diameter to a depth of 600 to 1,200 feet. 
In this hole is then inserted a 5% inch 
internal diameter wrought iron pipe, 
called casing, which must' be placed in 
the well deep enough to shut off all the 
water, after which the well is drilled <>% 
inches diameter to such depth as is neces- 
sary to reach the vein of gas or oil. In 
drilling, the driller turns the clamps, 
united to the temper screw by a swivel, 
round and round until the slack of 
the cable is coiled around the straight 




PORTABLE APPARATUS POR DRILLING WELLS 100 TO 600 PEET DEEP 



cable below the temper screw. He then reverses 
the motion, uncoils it, and recoils it up the other 
way, and repeats this constantly while the drilling 
is going on, thus constantly rotating the drill. While 
the driller is thus at work, his assistant dresses the 
worn bit previously employed, the forge at the side 
where this is done having its bellows operated by the 
motion of the walking beam. 

The Pierce Well Excavator Company has been par- 
ticularly successful in the drilling of large and deep 
wells in the exceptionally hard rock and difficult strata 
to work found in New York city and vicinity, its angle 
of inclination and the crevices and small caves met 
with making such work very difficult. They have 
drilled several wells for the Manhattan Elevated Rail- 
way Company, some of them over 1,500 feet deep. 
The bit in this case weighed over 500 lb., and had a 
cutting edge of eight inches. The string of tools was 
all of the heaviest description, which is an indispen- 
sable condition for work of this character ; but the task 
proceeded with as much celerity and regularity as 
though it had been a job of much smaller dimensions, 
although several previous attempts of other contract- 
ors in the same neighborhood had failed after the 
drilling had been carried down about 600 feet. An- 
other well recently completed for a New York brewer, 



drilled to a depth of 685 feet, and 9 inches in diame- 
ter, has proved a remarkable success. The rock was the 
hardest kind to drill in, but the work was done in five, 
week's. The temperature of the water is 50° F., and, 
after a thorough pumping test, night and day, for a 
week, it was found that the well would supply over 300 
gallons of water a minute without apparently dimin- 
ishing the supply. The company has put down many 
such wells for brewers and others in Newark, Paterson, 
Westchester County, and other places in the vicinity 
of New York. One well was also put down for the 
Anglo-Swiss Condensed Milk Co., mt Middletown, N. 
Y., that was over 2,000 feet deep. It is an 8 inch flow- 
ing well, and the machinery used is that from which 
our first page sketch was made. • 

Besides the plant required for making deep wells, 
the Pierce Well Company are manufacturers of appli- 
ances which will more economically serve for making 
smaller wells. They make three sizes of such machines, 
the first being for wells from 50 to 200 feet deep, to be 
operated by horse power or a small portable engine ; 
the second size may be similarly operated for depths 
up to 350 feet; but beyond this depth steam power is 
necessarily applied, and for such wells the machinery 
shown in the illustration on this page has been special- 
ly constructed. 

It was as a resident of Kansas, in many sections 
of which there 1b some of the richest soil in the 
world now comparatively worthless for want of water, 
that the attention of Mr. Charles D. Pierce, the man- 
ager of the company, was first directed to the subject 
of artesian wells. His first patents for machines for 
putting down such wells were granted in 1873, and 
these have been followed by numerous improvements, 
such as would suggest themselves to a practical well 
sinker and experienced mechanic in a wide variety of 
work. Among the important features of well-drilling 
operations in which Mr. Pierce has met with marked 
success has been his construction of what are called 
" fishing tools." These are for removing from a well 
any obstruction or broken tool, or other article, which, 
either by accident, carelessness, or malicious design, 
has been lost in the well or intentionally placed there. 
Such operations, when the well has attained consider- 
able depth, are often extremely difficult, and tax the 
skill and ingenuity of the operator to the last degree. 
Mr. Pierce has a great variety of forms of tools for 
such purposes, many of them very heavy, and of the. 
finest steel and best workmanship, some of them with 
bell-shaped mouths and openings above, others with 
various sorts of cutting and binding edges, as well as 
those to work one within another, something after the 
principle of the jar, but all such as only an extended 
experience could determine the form of to meet such 
emergencies as arise in drilling wells. Very often spe- 
cial tools have to be made for such cases, and an in- 
stance of this kind occurred in one well which was 
being drilled in New York city. A tool had to be 
made to cut a new pin, 3 inches diameter and 4 inches 
long, on the end of a 5 inch bar 
of iron that was several hundred 
feet below the surface. An- 
other tool was made tofitthepin 
thus cut on this bar of iron, and 
grasp it firmly ; then, with the 
auger stem on top of the jars to 
which this tool was attached, a 
force was exerted equal to over 
150 tons, which jarred the iron 
loose from the hole. This class 
of tools is but seldom used ex- 
cept for the deepest wells, the 
lighter tools used with the port- 
able rigs seldom breaking, even 
when the same apparatus is used 
for putting down hundreds of 
wells. 
The Pierce Iron Works are at the foot of Sixth 
Street, Long Island City, just opposite Thirty-fourth 
Street, New York. Here they have extensive and 
complete appointments for the manufacture of all the 
machinery, tools, and appliances necessary for sinking 
oil and artesian wells, and for making the work 
throughout of that thoroughly good quality which is 
so indispensable a requisite of success in this branch of 
business. 



BUndueu due «oT>ee»yed Teeth. 

Dr. Widmark, aSwedish surgeon, having as a patient 
a young girl in whom he was unable to detect the 
slightest pathological changes in the right eye, but 
who was yet completely blind on that side, observing 
considerable defects in the teeth, sent her to M. Skogs- 
borg, a dental surgeon, who found that all the upper 
and lower molars were completely decayed, and that 
in many of them the roots were inflamed. He extract- 
ed the remains of the molars on the right side, and in 
four days' time the sight of the right eye began to 
return, and on the eleventh day after the extraction of 
the teeth it had become quite normal. The diseased 
fangs on the other side were subsequently removed, 
lest they should cause a return of the ophthalmic 
affection. 
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Drainage Schemes In Southern Florida. 

To the Editor of the Scientific American : 

I have just read an article on the drainage schemes 
of the Disston Company in Florida, published in your 
issue of April 17, and credited to the Atlanta Constitu- 
tion. 

It was my good fortune to traverse the lower canals 
connecting Lake Okeechobee with the head waters of 
the Caloosahatchie River during the past winter, and 
to make a complete circuit of Lake Okeechobee. A 
desire that the truth should be known would lead me 
to correct some of the ratherglowing statements in the 
article referred to. 

In the first place, the statement that a canal has 
been opened to the Atlantic is totally erroneous. Such 
a canal exists only on the maps of the Disston Com- 
pany. „ The canal is designed to lead from the lake at 
Chaney's Bay on the northeastern shore. Having ex- 
plored this locality in a small boat on the morning of 
Feb. 18 last, I can say with reasonable confidence that 
no such canal has been begun. 

Neither is the waterway through the canals such a 
one as the article would lead one to suppose. The up- 
per canal connecting Lake Okeechobee with Lake 
Hickparfiee, about three miles and a half long, is only 
about twenty feet wide. It is absurd to suppose that 
such a ditch can have affected the depth of water in 
Lake Okeechobee to any extent. In fact, the most 
claimed for it is that it has lowered the lake about 
one foot. Where the canal enters Lake Hickpoehee, 
mud deposits have been formed, so that we found 
great difficulty in getting through with a yacht draw- 
ing two and a half feet. 

At the upper end of Lake Flirt also we found insuf- 
ficient water to float our boat, and were obliged to drag 
her through the mud. 

There is a general sentiment along the Caloosahat- 
chie River that the whole undertaking is a well-masked 
land steal. 

A map showing the lands of the company will lead 
any intelligent observer to wonder what claim it can 
have on thousands of acres of land apparently so situ- 
ated as to receive no possible benefit from the drainage 
improvement. 

As. to the Kissimmee valley, I can say nothing from 
actual observation. Most astounding stories are told 
of its productiveness and of the fortunes realized from 
single crops on the reclaimed land ; but in the back- 
ground of these stories one can generally distinguish 
an interested " promoter." 

To learn facts about Florida, one must visit it as a 
pleasure, tourist only, apparently at least with no in- 
tention of buying land. Nor can he learn much of 
value in T^je big hotels of the St. John's Valley. Let 
him visit the Gulf coast and spend months drinking in 
its delicious air, and he will surely learn to love this 
much-abused and over-lauded land, and, long to return 
to it before another winter. F. L. Bliss. 



Tbe Atlantic Right Whale. 

To the Editor of the Scientific American : 

In your issue of February 30, Mr. Holder takes me 
to task for inaccuracy. He says : " His statements 
(October 17, 1885) would not readily have met with 
question twenty years since, but in the light of present 
knowledge he is questioning true record.*' 

Will Mr. Holder be kind enough to specify where 
my lack of " present knowledge" crops out, even if I 
might have been right twenty years ago ? My article 
referred to the " American Whale Fishery," and was 
simply giving its present status, and what I wrote will 
bear the closet scrutiny. Mr. Holder says frankly, "I 
have not statistics at hand." Unfortunately, I have, 
and every item given by me was taken from published 
documents, which cannot be questioned. 

The point as to whether I was right, or he, as to the 
species of whale represented in your paper of August 
8, 1885, is not of much consequence. The figure is not 
a good one, and must be taken at random ; but it 
seemed to me more like mysticetus than cisarctiea, 
and I think so still. It has not enough " steeple top " 
for an Arctic right whale, but it has altogether more of 
it than I have ever seen on tlfe cisarctiea. Their heads 
are not shaped like that. If Mr. Holder will look into 
Harper's Young People for April 18, 1882, he will 
find a drawing made by Dan. Beard, which shows the 
true shape of the top of the head of cisarctiea better 
than any other that I know, excepting, of course, Mr. 
Holder's own accurate figure. I had examined that 
specimen very carefully before Mr. Beard made his 
drawing, and I have seen too many of them, both in 
the water and dead on the beach, not to speak with 
some degree of confidence. 

But the remarkable' feature in this paper by Mr. 
Holder has no reference to my evil doings. He tells us 
that the cisarctiea is a newcomer, for the present time, 
on our coast ! He says that they disappeared in the 
latter part of the eighteenth century ; that the " North 
Atlantic right whale remained extinct, as was supposed, 



till 1854," and then was detected only in the' Bay of 
Biscay. 

" In 1865,, Prof. Cope brought the subject into shape, 
etc. . . It was in the spring of 1882 that the first oppor- 
tunity occurred to examine a full grown Atlantic right 
wh^le, the species having been nearly extinct during 
the period commencing about the year 1770." And 
theo he specifies six being seen off Amagansett in 1884, 
and two or three more in 1885, and concludes : " From 
a long period of supposed extinction, this whale is now 
evidently becoming more numerous." All that I can 
remark as to this is that such statements as these would 
be exceedingly apt to cause any inhabitant of the east 
end of Long Island to " smile out loud." The idea 
that whales were a new thing in their experience ! 

The fact is that whaling stations have existed at 
each of the four villages of the South Side— Southamp- 
ton, Bridgehampton, Easthampton, and Amagansett 
—during all the time of my knowledge of that reg'ion, 
which reaches back more than forty years. The first 
whale I ever saw killed was in 1846, and the habit of 
watching for them and killing them was then so old 
that no one thought anything of it. That was a cisarc- 
tiea, as I now know, but I was then too young and in : 
experienced to detect the difference, and I supposed it 
to be what it was called, a " right whale," that is, the 
mysticetus. I examined it sharply and made my draw- 
ings, but attempted no publication, which would have 
been at the time, and in the circumstances, premature 
and foolish. 

That the species was the same one which Cope near- 
ly twenty years later named cisarctiea, I think I can 
say that I know. That any other species of right 
whale comes along our coast does not seem probable ; 
at least, I have never seen any other. They do not ap- 
parently strike in shore near enough to be seen from 
Jhe beach more than about thirty-five miles westward 
from Montauk ; and as Amagansett is the village fur- 
thest eastward, it is quite natural that they should get 
more whales than "the Hamptons," though captures 
at all the points have occurred at intervals. One 
whaleman, specially, at Amagansett, for the last twelve 
or fifteen years, has attained much distinction from his 
success. "Capt. Josh." wears the champion belt of the 
East End, and Amagansett has come to. the front in 
notoriety by this means. 

I do not know that the whales of late are any more 
abundant than they were fifty years ago, though it is 
by no means impossible ; but that they are no new ar- 
rival Is certain. That they, did not become "known 
to science " until 1865 was not the fault of the whales. 
Mr. Holder's admirable and enthusiastic account of 
the cisarctiea, published in the Bulletin of Museum of 
Natural History of Central Park, with its full and ac- 
curate drawings, leaves little to be desired ; but it is 
right that the life history of South Side whale fishing 

should be set forth correctly. W. O. Ayres. 

■»«»>«. 

Compressed Air for Small Motors. 

To the Editor of the Scientific American : 

It seems to me quite manifest that so much interest 
has already shown itself in relation to this topic, and 
is cropping up in various directions, that it is quite 
reasonable to hope for practical results at no distant 
period. The article written by me on compressed 
air for lifeboats, printed in your number of July 3, and 
again in the Supplement of July 17, evidently struck 
the right point, as clearly shown in the comments on 
it which appear in the issue of July 24, 

Those made by Captain Forbes are specially note- 
worthy, and, coming from a man of his standing and 
great practical knowledge, deserve every attention. 
His suggestions on direct propulsion by a pneumatic 
current may perhaps make it advisable for us to look 
at it again more closely. 

I first brought the subject forward in your columns, 
January 5, 1884, basing my preliminary propositions 
on the well-known modes of motion and rapidity of 
swimming of our common squids or cuttlefish. That 
article attracted little attention at the time, but per- 
haps it is coming to the surface now. The mechan- 
ical principles involved seem to be correct, and with- 
out a flaw. The entire amount of the force at com- 
mand is expended in the effort to send the boat 
ahead, on the calculation that, as action and reaction 
are equal, the current which acts directly backward 
must react directly forward, and the movable body, 
the boat, must be driven ahead with the absolute 
force employed. Nothing is lost by indirect- action, 
by friction, by weight of machinery, etc. This is 
the theory, simple enough in itself, but it involves a 
great number of details. Among the several patents 
which have been taken out to cover this idea, the 
position of the jet or jets to be employed has varied 
not a little, and I regard it by no means impossible 
that this point has had more or less to do with the 
fact that the plans have not been successful. At least, 
as no tangible and current results from them are 
known, I infer that practically they have thus far 
failed. Mr. Forbes himself puts forward a suggestion 
as to situation, which with all proper respect I would 
like to amend. And perhaps I can meet the different 
objections, and put the sub jeet in what I believe to 



be its best light, by sketching rapidly the plan as it is 
in my own mind. 

The air, retained in any suitable reservoir (perlfeips 
coiled steel pipes, as suggested, may be the most suit- 
able), is used always at a very high pressure. All my 
calculations are based on the assumption that the 
initial pressure is 3,000 pounds, and that at the close of 
working it has not run below 1,000. It is a very sim- 
ple matter to calculate the capacity of reservoir re- 
quired for the size of our boat and the length of serv- 
ice needed. The air thus retained, and always 
ready for service, is conducted in the most simple 
manner possible, by a pipe with stop cock, to the 
place of exit. This place of exit and the environment 
of the discharge are, in my judgment, among the 
most potential factors of success. 

The place is to be, not at the stern, as set in several 
of the patents, nor " on the quarter well aft," as men- 
tioned by Captain Forbes, but as nearly in the median 
line as possible, and well forward instead of aft. Let 
us confine our estimates to an ordinary sixteen foot 
Whitehall boat, for it will give us figures with which 
to work. Directly by the side of the keel, the plank- 
ing being suitably strengthened, six feet from the 
stern, the exit pipe goes straight down through to a 
length of five inches. Of this five inches, the terminal 
three is bent up, but not quite to a right angle. It 
cannot be done with an elbow, for the object is to 
drive the jet of air slightly downward and directly 
backward. Of course, this torrent of air is limited in 
its lateral expansion on the one side by the keel. It 
is equally limited on the other side by a projection 
solidly attached, to the boat's bottom, commencing a 
foot in front of the place of pipe exit, and con- 
tinuing aft as far as needed, five or six feet at least. 
The current of air thus used in propelling the boat 
is expending its energy on a body of water six inches 
wide, which is open freely at each end. The water 
actuated by the jet, and displaced, is instantly and 
constantly replaced from forward, and as the boat 
rushes rapidly forward, no power is lost. 

The slight downward direction is given to the jet 
because of the difference in the gravity of the water 
and the air. The length of space through which the 
lateral limitation should extend can be determined 
doubtless only by trial. As for backing the boat, an- 
other pipe is too easy of arrangement to need a word. 
As for steering the boats by means of two jets, it is 
doubtless practicable, but I prefer decidedly to make 
use of our present means, a rudder. W. O. Aybes. 



Making and Manufacturing. 

There is little doubt that the changes which have 
taken place in the mechanic arts, the change from 
making to manufacturing, as technically understood, 
has much to do with the aggregation of working peo- 
ple into trades unions. In shoemaking, for instance, 
every journeyman shoemaker, every 'prentice, expected 
some day to have a shop of his own. He learned to 
make shoes, not just part of a shoe, and the goal he 
aimed at did not seem difficult of attainment, because it 
only implied the possession of small capital. The am- 
bition of a workingman was easily fostered, because it 
did not seem impossible of attainment. Such men 
had in them the making of better citizens perhaps 
than the piece workers of the present day. Strikes 
were almost unknown, and there was no special identi- 
fication of the interests of all. Under the new regime 
things are different. Every individual knows his ser- 
vices are worthless without those of the others, he is 
identified with them in interest, and naturally they 
unite in associations. The mere union makes strikes 
possible. The question arises, because we always 
think of progress as beneficial, Wherein lies the ad- 
vantage of the present system over the old ? In the 
first place, in the cheapening of the product. Shoes 
cannot be made and sold as cheap and good in the old 
way as the new. So far as the working people are 
concerned, there must be some compensating good even 
to them. While the unions have up to this time been 
of questionable benefit, it is seldom there is an evil 
without its compensating good. And if the unions 
have not yet fallen into the line of accomplishing solid 
good to their members, it is because they are yet new, 
and to a great extent have been controlled by those 
who lacked judgment or had ulterior purposes to serve. 
We believe the time will come when the existence of 
unions will be obviously beneficial to both employers 
and employes. — Leather Gazette. 

. m • • i » 

■ Let those who think they know, without ever hav- 
ing looked to see, review their supposed knowledge and 
east their thoughts over again ; and if, in the particu- 
lars, they find they have mistaken words and fancies 
for realities, and accepted the #cta of pretenders in- 
stead of the evidence of observed facts, letthem correct 
the record and acknowledge the truth as it is in nature. 
Moreover, let them remember that he who propagates 
a delusion, and he who connives at one when already 
existing, both alike tamper with the truth, and that we 
must neither lead nor leave men to mistake falsehood 
for truth. Not to -undeceive is to deceive,— Dr. T. 

Wharton Jones. 
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DETACHABLE MILK CAN REFRIGERATOR. 
On the upper part of the milk can fits a case, the 
lowgr edge of which is recessed to receive the handles. 
Hinged to the top of the case is a cover, which is raised 
by a spring and held closed by a spring catch, as 
shown in the engraving. By pressing upon a properly 
arranged knob the catch may be disengaged, when 
the cover will be instantly raised by the spring. The 
case is held in place by bolts, which may be placed 
across the recesses, so as to be below the handles on 




DOUGLAS' DETACHABLE MILK CAN REFRIGERATOR. 

the can. When in use, the case is filled with ice, which 
keeps the upper part of the can cold. As the ice melts 
the water escapes through the loose joint between the 
case and can, and runs down the can body, which is 
thereby kept cool. When not in use, the case can be 
detached and laid aside. 

This invention has been patented by Mr. James 
Douglas, of Cornwall-on-the-Hudson, N. Y. 

— « i ii» 

_._ Examination or Mixed Tissues and Yarns. 

The author determines actual solids on 2'5 grms. by 
drying at 100° in a special apparatus. The fat is ob- 
tained by extracting 15-20 grms. of the sample, gently 
dried, with the purest petroleum ether, evaporating, 
and weighing the residual fat. Soaps, resin, alkali, 
pigments, etc., are obtained by extracting the sample 
freed from fat, first with boiling water and then with 
a mixture of two parts absolute alcohol and one part 
ethylic ether. The residue is dried at 100° and weighed. 
To determine wool, this residue is steeped for 12 hours 
in a cold acid containing 60 per cent of sulphuric an- 
hydride, carefully transferred to three times the vol- 
ume of cold water, filtered, perfectly washed with hot 
water, and weighed as wool. The difference is cotton, 
linen, hemp, or silk waste. — A. Gawalowski. 

m < » > — 

WRITING TABLET. 

The engraving represents a tablet for receiving and 
holding paper for writing purposes, which is the in- 
vention of Mr. Clarence Selah, of Ewing, Neb. The 
two side edges of the metallic back are folded, as shown 
in Fig. 2,. to form a recess to hold a lining of paper or 
other flexible material suitable for a pad to write upon 
when a single sheet of paper is used, and upon which 
to place a quantity of paper. One end of the back is 
folded over and inward to receive a wire which stiffens 
it, and serves as a journal to receive the spring hinge 
clamps which hold the blotting cover. The action of 
the hinges is such as to adjust the blotter" to the vari- 
ous thicknesses of paper, from one to a number of 
sheets. One construction of the spring hinge is clearly 
shown in Fig. 3 ; in this the blotting cover is firmly 




SELAH'S WRITING TABLET. 

held in position, andis not liable to injury, as the 
entire edge is clamped. 

■ *<!>■» 

How to Remove Busty Screws. 
A Russian plan is to heat a flat iron bar to a cherry 
red and press it in the head of the screw for a couple of 
minutes, after which the screw becomes loose ned, and 
is easily extracted with a screw driver. 



4p Oleomargarine. 

As noted in our last issue, Congress passed, and the 
President has signed, the bill aimed to cripple the oleo- 
margarine industry by imposing a special tax- of two 
cents a pound on the article, while all other food pro- 
ducts go free. Says the American Analyst : In 1884, when 
the oleomargarine bill " to prevent deception in the sale 
of dairy products " was pending in the New York Legis- 
lature, the opinion of the Hon. William M. Evarts was 
sought as to the constitutionality of the proposed law. 
He declared unequivocally that it was not constitu- 
tional. The following is an extract from his opinion 
rendered two years ago : 

" If this act shall be construed, not as protecting the 
public against 'deception in sales of dairy products,' 
but as protecting dairy producers in a monopoly of 
human food, against the manufacture and sale of the 
genuine products of other oleaginous substances suited 
as wholesome human food, in greater or less degree, 
to compete with or take the place of dairy products, 
I am of opinion that such legislation is repugnant 
with our Constitution. Legislation in this sense no 
longer adheres to the protection of guaranteeing a 
lawful product against simulation and deception, or 
protecting the public against fraud and imposition, 
but stands upon the avowed and unlimited discrimi- 
nation in favor of monopoly, to the injury of other 
honest and useful producers and the oppression of 
the public. It is quite plain that the moment this 
legislation departs from the theory and justification 
of this act as limited, to ' prevent deception in sales 
of dairy products,' no proscription, on the mere 
ground of protective monopoly, of one industry can 
be limited by any rule of discretion in this line and 
style of discrimination. Hitherto, until recently, the 
maxims and instincts of public liberty have discounte- 
nanced all such methods of legislation. I am unwill- 
ing to tolerate the pretension that the provisions of* 
our constitution offer no barrier to such an innova- 
tion upon freedom and equality as the creation of 
monopolies at the discretion of the Legislature." 

Forgetful, apparently, of his strong language of 1884, 
Mr. Evarts, a few days ago, in the United States 
Senate, made a strong speech in favor of a bill, not 
framed merely to protect the public from deception, 
but imposing a restrictive tax upon oleomargarine, 
intended to protect dairy producers in a monopoly of 
human food such as he denounced so vigorously in 
the extract above quoted. To show the inconsistency 
of Mr. Evarts' attitude in the premises, we give the 
following brief extract from his recent senatorial 
speech : 

Mr. Evarts described- the condition of alarm into 
which the dairy interests of the country had been 
thrown by the introduction of oleomargarine, and 
said he would have supposed that, on the mere state- 
ment of that existence of things, everybody would 
have sympathized with this interest, so vast, so simple, 
so necessary, and so historical. The question was 
whether one good and honest product, one good and 
honest trade, one good and important element of 
foreign commerce, was — in its body and substance — to 
be attacked by fraud, and reduced, not only in its 
gain, but threatened in its existence. He argued 
that, within the eye of the law, the bill was constitu- 
tional. The Senate was now to confront the question 
whether this mischief, this injury, this stigma, this 
danger to trade abroad and at home, should be suffered 
to exist because of a difference between the two 
houses as to the amount of the tax. He himself should 
forego his own judgment as to what the tax should 
be, and would accept the bill as passed by the House. 
In conclusion, he made a strong appeal for sympathy 
in behalf of the great class of dairy farmers. 

The " attack by fraud " upon the dairy interest is 
a gratuitous assumption by Mr. Evarts. The oleomar- 
garine interest, sustained by Professor Atwater and 
the entire scientific skill of the land, is strongly in 
favor of the adoption of the severest measures, if 
needful, for protecting the public against fraud and 
deception ; but they maintain, as Mr. Evarts also did 
so earnestly in 1884, that the legislation now sought 
for stands — to use his own words — " upon avowed and 
unlimited discrimination in favor of monopoly, to the 
injury of other and honest producers, and the op- 
pression of the public." 

^ i > i — 

The Attractiveness of HE. Eiffel's Proposed Tower. 

The iron tower which is to form the chief attrac- 
tion of the Paris Exhibition of 1889 is already begin- 
ning to fill the Parisian mind with apprehension ; 
and a savant explains in the Moniteur the curious 
phenomena which will be produced by this immense 
mass of iron rising to a height of 300 meters. He 
says that the enormous blocks of iron running north 
and south will become polarized, and that this polar- 
ization will soon invade the whole column. Then 
who knows whether the four lifts with their continual 
friction will not increase the magnetic influence a 
hundred fold ? In this case, all articles for a mile 
around will be attracted to the tower, and will ad- 
here to it as a needle does to a magnet. If the 
troops quartered in the Eeole Militaire, hard by, be 
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called out to drill, it will be all in vain for the com- 
manding officer to shout "En avant?'' if they are 
paraded with the column behind them ; they will ir- 
resistibly be drawn to the rear, with exception of the 
drummer, who does not carry _ a rifle. All the houses 
in Paris will suffer from a St. Vitus's dance, and, gradu- 
ally attracted toward the Champ de Mars, will finally 
find themselves stuck to the tower. As for locomotives 
entering Paris, it will be found impossible to stop 
them at the various termini ; they will rush through 
Paris, and dash themselves to pieces against the cen- 
ter of attraction. These and other evils, we are told, 
will follow the erection of the great Eiffel tower ; but 
then the Moniteur is opposed to the anniversary of 
the capture of the Bastile being observed, and may 
have exaggerated the consequences. — St. James 1 Gazette. 

»ni » ■ 

PROTECTIVE GARMENT. 
This garment, the invention of Mr. G. W. Hill, of 
388 Pearl Street, New York city, is designed to pro- 
tect parts of the body from 
the influences of cold and 
moisture. It consists of one 
or more pockets, B, open along 
one edge, D. In these, water- 
proof paper, E, is placed. As 
shown in the engraving, the 
pockets are to be worn for 
the protection of the chest 
and back, and are connected 
by shoulder straps. The 
paper is of approximately 
the s£,me form as the pocket, 
and being rendered water- 
proof in any suitable way, will 
be unaffected by perspiration 
and will not be permeated by 

water from without. It also effectually excludes cold, 
and protects the body from sudden changes of tempera- 
ture. 

«in t ■ 

A Bee in a Telephone, 

The experience of telegraph operators, inspectors, 
and linemen brings them into close acquaintance with 
all sorts and conditions of faults in connection with 
their work ; the variety of these faults is wonderful, 
many stranger than fiction. One of the most curious 
in connection with telephony which we (Mechanical 
World) have ever known has just happened •withiur'the 
last few days at a place called Moss Bay. The line- 
man's attention was called to the circuit in question, as 
hearing was difficult ; on listening at the telephone, 
he heard a " sort of booming which came on intermit- 
tently, very much resembling the distant roll of the 
tide, and which rendered speaking and transmission of 
work almost impracticable." Having satisfiecWiiniself 
by the usual methods that the instrument was right 
and the line free from induction, and that it was not 
picking up vibrations, the conclusion was arrived at 
that the fault must be in the general office, Moss Bay. 
An examination of the telephone apparatus disclosed a 
novelty. A huge bee was inside the telephone, and 
in trying to make good its escape, it had become fixed 
between the sounding board and the microphone, and 
it had hummed to the extent of interfering with the 
human organs on that circuit. How the bee came 
there the lineman cannot say, whether by accident or 
design he knows not, but the bee was the cause of the 
fault. In concluding his report, the lineman candidly 
states : "I have met some very tedious and technical 
faults in connection with various telephone apparatus, 
but I never was done with a bee before." 

< i i i» 

DRAWER CHECK AND SUPPORT. 

In our issue of July 31 we described and illustrated 
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FRAZER'S DRAWER CHECK AND SUPPORT. 

a drawer check and support, the invention of Mr. 
S. J. Frazer, of 69 Worthen Street, Lowell, Mass. In 
Fig. 3 of the engraving there "was an error, which, 
although apparently slight, most materially affected 
the operation of the drawer. The stop, D, was there 
shown square, but one corner should have been well 
rounded, as here drawn, so as to admit of the drawer 
going in in the usual way. 
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The Treatment of Pneumonia. 

About a half a century ago, Mr. Samuel McEvatt, 
now of Paterson, N. J., was cured of pneumonia by a 
very simple course of treatment, which not only re- 
stored him to health, # but left him with unimpaired 
lungs. He has since made use of the same treatment 
in a number of cases, several of which were unusually 
severe and had been given up as hopeless. In all of 
them, however, he met with entire success, and con- 
sequently desires to publish the remedy, in the hope 
that it will be a benefit to others. 

Leeches, fomentation, and linseed poultices are the 
three necessary elements in this course of treatment. 
If the case is severe, and great difficulty in breathing 
is experienced^ six leeches are used, but ordinarily four 
will be found sufficient. - These are applied on the 
back, as close as possible to the shoulder blade. The 
patient should be sitting up and leaning slightly 
forward, in order to support the leeches. The skin 
under the shoulder blade is first washed with a little 
sweetened milk.. The leeches are then placed in a 
glass about t wo and a half inches wide, which is care- 
fully turned upside down over the spot indicated. It 
is well to have the glass touch the shoulder blade, and 
be held a little toward the spine. It may be removed 
when the leeches have once taken hold. As soon as 
they drop off, flannel cloths dipped into boiling water 
are applied to the wounds, and this process of foment- 
ation Kept up for half an hour. During this time the 
water from which the cloths are taken must be main- 
tained at almost a boiling heat. This part of the treat- 
ment removes more blood than the leeches. Two or 
three linseed poultices are then applied to the wounds 
in quick succession. 

The patient will be extremely weak from the loss of 
blood, and some simple and easily digested nourishment 
should be administered. The impeded respiration, 
Mr. McEvatt states, will soon give place to an easy 
breathing. He has had an opportunity of treating a 
number of cases, and has met with such constant ■ ac- 
cess that he believes himself justified in saying that if 
these simple directions are faithfully carried out, the 
patient will be quite safe. We feel obliged, however, to 
add a word of caution. Pneumonia is a disease of so se- 
rious a nature that wherever possible it would be much 
wiser to consult a physician, and permit him to decide 
whether the patient could safely be subjected to this 
course of treatment. It is one of the recognized modes 
for strong, healthy persons to give them a single full 
bleeding ; but where the patients are feeble or well ad- 
vanced in years, the loss of any considerable amount 
of blood would not be admissible. In case of emerg- 
ency, when no physician is available, or where he has 
made a careful examination of the patient, and decides 
that the system can stand the strain of losing so much 
blood without injury, we have reason to believe, from 
the evidence submitted, that the method of treatment 
here recommended would prove very beneficial, but 
like all other treatments it must be employed with dis- 
cretion. 

«iii> • 

Papalne. 

Papaine, obtained both in the form of a white 
powder and of a dried juice from - the fresh milk of the 
fruit of Carica Papaya, is known in this country com- 
mercially as Papaine- Christy. Under the name of 
Papaine-Finkler also two preparations are known in 
commerce, and there is one by Merck, of Darmstadt 
(J. Soc. Chem. Ind., 1885, 571, and 1886, 390). A chemist 
residing on the Papaw plantations prepares the article 
from the milk for Mr. Thos. Christy, of London. 

Papaine, which, from its chemical nature, is con- 
sidered to belong to the peptones, is capable, accord- 
ing to Professor Finkler, of Bonn, of dissolving in pure 
water 1,000 times its weight of fibrin. Experiments 
show that the papaine preparations are ferments which 
dissolve albumen ; that this solvent action occurs un- 
der very different conditions ; that it- is possible with 
a very small quantity of the ferment to dissolve a large 
quantity of albumen. The action is not one of simple 
solution, but the albumen is changed into peptone. 
Papaine dissolves albumen best in water, but almost 
equally well in a slightly alkaline solution, but less 
readily in dilute HC1. Experiments were made in 
these three directions with 30 grm. fresh fibrin, 0'03 
grm. papaine, and 100 c. c. water, 100 c. c. of 0"1 per 
cent HC1 or 50 c. c. of 0* per cent KOH. After 72 
hours the fibrin in all cases was compfetely dissolved. 
This action goes on between wide ranges of tempera- 
ture. A higher temperature, 40° to 50°, has an acceler- 
ating influence. The author finds from experiment 
thaffl part of Papaine-Finkler dissolves 1,000 parts of 
fibrin. It has-been repeatedly observed that 8 grm. 
hard boiled albumen were dissolved by 001 grm., and 
even by "001 grm. of papaine. Finkler states that it 
dissolves very rapidly the membranes of diphtheria 
and croup, and that not a single patient he has treated 
in the University Hospital or in private practice has 
died, but that all recovered. In each case the mem- 
brane was dissolved by painting it with papaine about 
five times per diem. He further adds that since 
papaine can be applied with salicylic acid, which in- 
creases its action, there is no other drug known equally 



powerful for the purpose named. Finkler found thjit 
when the membrane was dissolved, the fever disap- 
peared. In the Berliner Klinische Wochenschrift (1885) 
it is stated that Dr. Schoff er, who had tried most of 
the remedies recommended for diphtheria, obtained 
the best results with papaine. In the summer of 1884 
he treated forty-seven cases of this deadly complaint 
with a 5 per cent solution of it. The treatment was 
commenced as soon as possible, and the patches were 
to be painted every five or ten minutes ; in a few hours 
the membranes are said to be removed,' and the fever 
meanwhile disappears. — Chem. Zeit. and Christy's New 
Commercial Plants and Drugs. 



EXPERIMENTS IN SOUND. 

T. O'OONOH SLOANE, PH.D. 

By means described in the last number of this jour- 
nal, we have seen some of the laws that govern the 




GRAPHIC SOUND WAVES. 

vibrations of strings experimentally examined. Loops 
and nodes were produced, and their existence proved 
by the use of riders. Next, by Melde's experiment, 
they were made visible to the eye. So far, one 
thing will have been noticed : that all sounding bodies 
so far experimented with are in actual physical mo- 
tion. In the experiments to be nSw spoken of, this 
motion is to be still further studied. 
It has been found that sound is always produced 




VIBRATIONS OF SOUNDING VESSEL. 

by a body in actual motion. This motion must be 
rapidly repeated. It is doubtful if one motion could 
produce sound, properly 'so called. If the motion is 
rapid enough in actual rate to affect the air, and is 
repeated rapidly enough, and not too much so, then 
sound is produced. The range of repetition that can 



be thus defined extends at the utmost from nine vi- 
brations to forty-one thousand per second, or over 
twelve octaves. But these are extreme limits, and for 
ordinary ears ana ordinary types of sounds they must 
be curtailed about one octave at the base and one at 
the highest range. As soon as sixteen thousand vi- 
brations per second is passed, the ear can no longer 
place the notes musically. The next fact to be ob- 
served in this connection is that by delicate enough 
means the air can always be proved to be in corre- 
sponding motion when sound is transmitted. "When a 
body is made to vibrate in a vacuum, no sound is 
produced. Hence the conclusion is reached that air 
is the bearer of sound through space. * 

Very extraordinary results of calculations founded 
on this principle may be deduced. A sphere of air, 
one mile in diameter, contains seventy-seven French 
billions of cubic feet of air, weighing five billions of 
pounds, or three millions of. tons. Yet a slight sound 
may be heard at a distance of half a mile, and there- 
fore has possessed power enough to throw this vast 
weight of air into motion. The vocal organs of a bird 
or even insect may do this. This calculation, or par- 
allel ones, has been used to throw discredit on the air 
theory of the transmission of sound, but we cannot 
refuse to believe it under our present limitation of 
knowledge. 

To find the character of vibrations producing sound, 
the first experiment may be carried out. A pin is se- 
cured to the tightly stretched wire of the monochord. 
To do this, the head and upper end of the pin is bent 
around the wire, and the pin sustained in a horizontal 
position until a drop of sealing wax is melted on the 
pin and wire, and has cooled. Then the support may 
be withdrawn, and the wire be left free. 

Some pieces of glass are next to be provided. They 
are smoked on one side over a candle or a partly 
full gas flame. A full flame does not deposit lamp- 
black so freely, and is more apt to crack the glass. The 
string is set in very strong vibration, and one of the 
slips of glass is rapidly drawn past the vibrating pin, 
and barely in contact with it. The wave motion of 
the cord is' delicately developed on the glass as an ele- 
gant wave line, diminishing rapidly in altitude of its 
sines. This forms a very pretty lantern slide. If it 
were possible to move the glass at the rate of one 
thousand feet a second (more accurately 1,093), a cor- 
rect graphic representation of the phases of the air 
wave would be reproduced. If it were known just 
h ow long" the glass was in contact with the pin point, 
the number of vibrations per second would be known. 
This under the circumstances is impossible, of course. 
But an accurate ear could place the note given by the 
string, and the number of its vibrations per second 
could be ascertained from the text-books, and then, by 
counting the number of waves marked on the glass, we 
could determine the period of contact. This last prin- 
ciple is often of great use. A tuning fork can be, and 
frequently is, used as one of the most delicate and ac- 
curate measurers of time, by precisely such a method. 
The oscillations may runup to 1,100 per second, and, 
marked on a slip of smoked glass, divide a second to 
this extent. These three illustrations show what value 
may attach to this line of work in physics. It may be 
recurred to in future articles of this series. 

The line drawnby the pin point being a true wave line, 
without angles above or below, shows that the wire is 
at rest at the beginning and end of its beat, and that 
from this rest it gradually attains its quickest trans- 
verse motion, and loses it in the same way. * 

Knowing the velocity of sound and the number of 
waves per second, we may by simple division ascertain 
their length. It varies from seventy feet to a fraction 
of an inch. 

Other bodies than strings may be made to vibrate, to 
produce sound, and the vibrations made to produce 
visible effects. A violoncello bow can be made to draw 
musical notes from the most unpromising objects. A 
common stamped metal pan is shown in the cut, held 
firmly upon the upper end of a spool. From it pure 
notes can be drawn by a bow manipulated as shown. 
To prove that it vibrates, a marble is suspended in 
contact with one of its sides. The thread is attached 
to a piece of leather cemented to the marble by gum 
tragacanth. As soon as the true note is struck, the 
marble starts into motion, being repelled from the side 
of the pan over and over again as long as the sound 
continues. The marble must be so placed as to rest in 
gqod contact with the metal ; the thread should not 
be in a vertical line, but should be inclined slightly 
away from the dish. 

By using thin wineglasses or goblets containing a 
little water, very beautiful waves may be produced on 
sounding them with a violoncello bow or with the wet 
finger drawn around their upper edge. By using a 
spool and bow as shown, dinner plates, small tea trays, 
and other objects may be made to yield notes of great 
purity. 

It is most interesting in thus experimenting to find 
from how many objects notes can be drawn. By simi- 
lar manipulation, Chladni's plates may be simply ex- 
perimented with, which will be more fully explained 
hereafter. 
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CHICAGO. 

When one visits New York, he thinks that the bus- 
tle in the streets and the activity that* every one dis- 
plays in business during the day cannot be sur- 
yet Chicago offers a still more extraordinary 



ov^r which pass the workmen and over which runs the 
railway. Without a guide, one could never find his 
way in these immense structures. Mr. Cudahy, the 
superintendent, was good enough to give me the neces- 
sary permission, and have me accompanied by a young 




Fig. l.-SLAUGHTERING HOGS IN CHICAGO. 



spectacle. In the principal streets, State Street among 
others, the number of vehicles of all kinds is wonder- 
ful. The tramway cars, always filled with people, fol- 
low each other in close file. To one observing them, it 
seems as if they were attached to an endless chain, 
that was taking up and 
throwing out a crowd of 
busy passengers at every 
moment. Pedestrians 
move about. amid all this, 
and complete the interest- 
ing spectacle of a city that 
appears to exist for work 
only. On going toward 
Chicago River, on whose 
banks stand the grain ele- 
vators, the spectacle be- 
comes still more remark- 
able. The steamboats 
mingling their smoke with 
that of the gigantic estab- 
lishments, the number of 
small boats crossing the 
river at every moment 
among the merchant ships, 
and the crowd waiting 
over the bridges give one 
a sort of vertigo. 

After seeing the streets, 
the most interesting visits 
to make in the city are to 
the stock yards or cattle 
markets and the abattoirs 

annexed to them. * A few figures will give a real 
idea of this immense market. In the different pens 
of which it ii composed, there, is room for 25,000 
beeves, 100,000 hogs, and 22,000 sheep. There are 
special compartments, besides, capable of holding 
500 horses. To form the sides of these wooden pens, it 
took 29,520 feet of joists and boards. The tolal area oc- 
cupied is one square mile. Each pen is separated by 
avenues designed for the traffic of the public and the 
owners of the cattle. Numerous inclined planes are 
raised on all sides, in order to allow of the easy descent 
of the animals from the cars to the pens, or to give 
them access to the abattoirs where they are to be 
killed. The animals are brought by rail, from Texas, 
Pennsylvania, Ohio,- and other States. The spectacle 
offered by this host of nearly 150,000 animals, bellow- 
ing and lowing in all keys, and the moving about of 
the people, who seem lost in the numerous detours 
formed by the sides of the pens, is one that can be 
found only in a city of the United States. 

It cost $3,000,000 to erect the stock yards buildings, 
and new additions are being made to them every day. 
It takes 300 watchmen to look after this truly pro- 
digious establishment. Of the abattoirs, the most ex- 
tensive is that of Armour & Co. The size of this estab- 
lishment can scarcely be realized at first. Built en- 
tirely of wood, and doubtless gradually, no one has 
ever thought of making a general plan of it. All has 
been constructed in haste, and according to the needs 
of the moment. It is a true labyrinth of sheds and 
enormous halls that communicate in various ways by 
passages, staircases, elevators, and suspension bridges, 



employe into every recess of his wonderful establish- 
ment. It would have been impossible to be more 
agreeable and obliging to a stranger than he was. 

On entering the abattoirs, one goes first, to visit the 
hall where the hogs are slaughtered. The animals, 
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one by one, enter the compartments shown in Fig. 1, 
through passageways made of planks. One man 
seizes them by the hind legs, and fastens to one of the 
latter a hook attached to a chain, and another man 
standing in a gallery above draws the chain and hog 



the less rapidly. The chain from which the victim is 
suspended rolls along a horizontal rail through the 
intermedium of a pulley. The hog thus slides into the 
hands of his butcher, who, almost naked, and covered 
with blood, plunges a large knife into his throat. The 
blood flows in a long stream, and the animal no longer 
cries, but one sees the last convulsions of his agony. 
The butcher, with a slight motion, then slides the 
slaughtered hog along the rail and seizes another beast, 
and so on. He can kill about seven a minute, or five 
hundred an hour. One cannot gaze upon this scene of 
butchery without a certain feeling of horror. The cries 
of the animals and the streams of blood makt> one ex- 
perience a sensation of disgust and an undefinable un- 
comfortableness. Yet, when I returned the next day 
to sketch at leisure, I was surprised to find that this 
feeling had already diminished. The butcher came to 
talk with me during a resting spell, and I was aston- 
ished to see this man, still covered with the blood of 
his victims, and with scarcely any clotbtog o», had a 
genteel and mild face. He reservedly'asfced me a few 
questions, and when he found that my sketches were 
for a French scientific journal, he spoke to me absolute- 
ly as would have done a well-informed and intelligent 
gentleman. His assistants appeared to be like him ; 
they surrounded me, and asked for some details concern- 
ing the abattoirs of Paris, and then concerning our great 
city itself. These American workmen are decidedly 
not like ours ; their education is superior, and they 
made me forget that I was in blood and in the midst 
of unfortunate victims. 

The hogs, with cut throats, and suspended as I have 
just described, afterward disappear under a wooden 
compartment and enter a trough of boiling water (Fig. 
2). Here, men provided with long pikes submit them 
to a preliminary washing. A sort of curved grating of 
the width of the trough next receives each animal, 
and, making a half -revolution, deposits it upon a 
marble slab. The hog is now again hooked to a chain, 
which carries him to the machine for scraping his 
skin (Fig. 3). Here, wheels placed in every direction 
scrape and scratch the animal's hide until all the bris- 
tles are removed. After this operation, the absolutely 

naked hog is carried by 
the chain to other marble 
slabs, where workmen wash 
him a second time under a 
heavy stream of water. 

After undergoing these 
different operations, the 
hog is hung again by one 
foot and run along a rail to 
a hall where his head is 
cut off, and the entrails, 
tripe, etc., are removed. 
These parts of the animal's 
body are carried to rooms 
set apart for pork-butch- 
er's meat. Next, the hog 
is washed for a third time, 
and is finally carried into 
an enormous hall, where 
he is suspended from the 
ceiling. In this vast depot 
there is room for 10,000 
animals. The hogs are 
finally placed in refrigera- 
tors, where they remain for 
two or three days with- 
out corrupting, being un- 
der the action of a constant 
temperature of 38 degrees Fahrenheit. The hogs are 
next taken from the refrigerators in order to be cut up 
by the butchers. The work done by these men is in- 
teresting, and in the hall in which they operate won- 
derful activity reigns. These men cut the animal up 
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toward him. The animal is thus suspended by one 
leg, and utters frightful cries. His companions answer 
with genuine howls, but the business proceeds none 



into parts with unequaled skill and celerity. Other 
workmen carry the cut meat to the different parts of 
the establishment where it is to be prepared for sale ; 
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the hams to immense smokehouses, other meats to the 
cellars where they are to be salted, and others to a 
place where they are to be cooked and packed in tin 
cans. 

My guide afterward took me into all the different 
shops of the establishment. I thus saw the pork- 
butcher's hall, wherein steam machines were hashing 
meat for the manufacture of sausages. The daily pro- 
duction of this sausage meat is 52,000 pounds. Farther 
along are manufactured the packages into which lard 
is put. Here thirty young people were sewing bags, 
and their duty was so pressing that they scarcely had 
time to see .me pass. They make 8,000 packages per 
day. Then came the shops where the casks are made 
for packing salt meats. Then there are the kitchens, 
which are admirable for their cleanness. Here the 
pots are full of beef, mutton, and pork, which is after- 
ward canned. Small, revolving, ingenious, and deli- 
cate machines close the cans and do the hermetical 
soldering thatjMrmits of the preservation of the meat 
indefinitely sJWf tUe expulsion of the air. In the 
rooms, too, where the cans are painted and varnished, 
the women have to work with activity, and they finish 
from 35,000 to 40,000 per day. 

The beeves do not have their throats cut as do the 
hogs and sheep. From the 
provisional pen in which 
they are placed they are 
made to walk one by one 
through a narrow plank 
passageway. A trap opens, 
and the animal, goaded by 
a man standing on a stage 
outside, enters a compart- 
ment in which there is 
room for but himself. 

A skillful marksman, 
standing upon a stage, 
aims at the forehead, be- 
tween the eyes, and with 
the muzzle pretty close. 
The animal drops down 
dead ; a second trap is 
opened, and the victim is 
dragged to the butchery. 
From 800 to 900 beeves are 
killed thus during the day. 
As for sheep, only about 
two hundred per day are 
slaughtered, and these un- 
dergo the same treatment 
as the hogs. Annexed to 
the establishment there are 
large structures wherein 
the skins of these animals 
are dressed. 

I n t h-e s e remarkable 
abattoirs 3,200 men are 
employed in summer, and 
4,500 in winter ; and more 
than a hundred horses are 
constantly at work in the 
various departments. The 
Armour establishment oc- 
cupies an area of twenty- 
four acres. In addition to 
the large shipments of pre- 
served meats that are daily 
made to all the States of 
the Union, meat is sold at 
retail in a store on the 
ground floor, organized for 
the convenience of the in- 
habitants of the city, who 
come hither to make their 
purchases. The establishment sells more 



oris finds himself in long streets skirted by planks 
piled one upon another, and forming walls 30 or 50 feet 
in height. . Instead of placing the planks in such a way 
as to form vertical walls, the lumbermen lay them in 
overhanging courses. "Owing to this, the rain can wet 
only the top planks, which are quickly dried by the 
wind, and the water drips into the middle of the 
avenues instead of running down along the wood. On 
this account, dampness has less action upon the planks 
located near the earth. The avenues multiply in all 
directions, and one loses his way between all these 
walls. One seems to be in a fantastic jity, whose 
houses have neither doors nor windows ; while the 
agreeable odor of the pine wood revivifies him. 

From an artistic point of view, Chicago offers really 
nothing of interest. It has a few monuments, but the 
only merit of these is their size, and one could not gaze 
upon them long. The parks around the city are pleas- 
ing, and are very gay on Sunday, when -the inhabit- 
ants come to pass a portion of the day in them. In 
the artificial rivers and- lakes there is a continuous 
moving about of boats of all sorts. One often sees a 
frail rowboat filled with young girls of from twelve tS 
fifteen years, who are alone, and who sing as they row. 

A taste prevails for ornamental designs in flowers 



their lost strength by exercising in any way that they 
prefer. The idea of this aquatic structure appeared 
to me to be an original one. It was a great success 
last year, and the pale faces of the babies seemed to be 
regaining their fresh colors on this promenade. — A, Tis- 
sandier, in La Nature. 




THE Z ARAB AT AN A, OR GUIANA BLOW GUN 



than 



600,000 

hams per year, in addition to the canned meats. From 
the information that I received, it would appear that 
the Chicago abattoirs* collectively, export more than 
2,500,000 per annum. 

It will be seen that the meat trade of this city is im- 
mense. The trade in lumber is just as extensive. 
There are immense yards situated on the shores of 
Lake Michigan, near the mouth of the Chicago River. 
There are more than three hundred houses engaged in 
this business, and these own 150 yards, in which a large 
force of lumbermen is employed. The fire that de- 
stroyed a portion of the city in 1871 ruined many capi- 
talists, but none of them became discouraged. 

The sawmills of the neighboring cities of Michigan 
and Illinois received orders for the material necessary 
for the ftbuilding of the destroyed city, and worked 
day and night; The ruined individuals set themselves 
to work again, Chicago rose from her ashes as if by en- 
chantment, and the lumber trade for this reason re- 
ceived an extraordinary impetus. In 1877 there were 
delivered to the yards more than 1,180,000,000 feet of 
planks and other timber, and more than 650,000,000 
feet were shipped by rail or boat. This trade is in- 
creasing in extent, and the circulation of the capital 
employed exceeds that of all the banks of Chicago, and 
even that created by the traffic of the grain elevators. 

A walk in the lumber yards is very interesting. Here, 



in the gardens, and is much more in fashion here than 
in France. 

Gardeners indulge in the most whimsical eccentrici- 
ties. The people flocked to South Park," among others, 
to see a large elephant, a camel, a butterfly, and the 
American flag formed OTJ"inatted,plants and flowers. of 
various colors planted - upon the greensward. The 
great attraction was a large sun dial made entirely of 
plants, the hours being formed on the grass with plants 
having red leaves. This dial had been well oriented 
by the gardener, and the shadow given indicated the 
hour of the day quite accurately. 

These public gardens of Chicago would somewhat re- 
semble our Bois du Boulogne, as they are laid out in 
the same way, were it not that South Park and Lin- 
coln Park, ornamented with artificial lakes and rivers, 
are upon the banks of Lake Michigan. Hence a com- 
parison becomes impossible. Lake Michigan is im- 
mense ; its opposite shores cannot be seen, so great is 
its width. Numerous steam and pleasure boats- ply 
upon it, and one might imagine himself at the seaside. 
Through the instrumentality of the Floating Hospi- 
tal Society, there has been constructed in the lake, at 
Lincoln Park, a jetty Jrwo or three hundred yards in 
length, provided with porticoes, where sick children 
may indulge in various gymnastic amusements. Here, 
accompanied by their mothers, they can breathe the 
pure air from the waters of Lake Michigan, and regain 



THE ZAKABATANA OF THE MAC0USHIES, 

JOHN R. COKYELL. 

Almost the first exercise of ingenuity and skill by 
the savage is in the formation of a missile weapon 
suitable to his peculiar needs. Hence it is we see such 
a variety of bizarre yet effective weapons in use among 
the savage tribes of the world. Where the conditions 
are right, a smooth stone projected from the hand may 
suffice ; but the places are very few where the kind 
of stones, game, and surroundings harmonize so jjpell 
that no further effort of ingenuity is needed. »The 
rule is that many difficulties must be overcome before 
a weapon is produced which fits the needs of the man 
whose very life is at stake. 

It has h#en said that the boomerang is the most re- 
markable result of savage ingenuity and skill in the 
making of a missile weapon ; but it seems to me that 
even that singular instrument must yield first place to 

the zarabatana, or blow 
gun, of the Macoushie In- 
dians of Guiana. The zara- 
batana and its several ac- 
companiments make a 
series absolutely unique, in 
that they so clearly por- 
tray the efforts successfully 
made to overcome a num- 
ber of seemingly insur- 
mountable obstacles. 9 

Being at once the wettest 
and warmest portion of 
the globe, Guiana is char- 
acterized by a vegetation 
so rank as to defy the ut- 
most efforts even of civil- 
ized man to control it. 
Ordinary missiles are of lit- 
tle use in its tangled for- 
ests, for scarcely an animal 
fit for food lives elsewhere 
than among the branches 
of the lofty trees. Even 
the large animals, as the 
jaguar and puma, lurk in 
the trees, and are not 
only wounded with diffi- 
culty, but if wounded can 
easily drag themselves 
away to some leafy covert, 
there to die or, perhaps, 
recover undiscovered. The 
missile needed is one that 
is silent and instantly fa- 
tal, no matter what the 
animal or where it is struck. 
A vital part can seldom be 
chosen by the marksman, 
owing to the opportunities 
for hiding afforded by the 
dense foliage, consequently 
the missile must be fatal 
though it only puncture 
the flesh. This, of course, 
^ involves the use of poison, 

but of such a poison as will 
be harmless when eaten. 

The steps by which the 

Macoushie accomplished 

his blow gun, with its instantly fatal poison, are, of 

course, unknown, but it is safe to say that in all their 

elaborateness they are the work of years. 

The blow gun itself is a tube about three-quarters of 
an inch in diameter and eleven feet long. It weighs a 
trifle more. than a pound and a half. The tube is made 
up of two tubes, one within the other, the object of the 
inner tube being to supply as nearly perfect a cylinder 
as may be, and that is found in a comparatively frail 
aquatic reed called our ah. The outer tube is made of 
the stem of a young palm tree of the genus Ireartea, 
and known as samourah. The only purpose of the 
outer tube is to act as a guard for the inner tube, and 
wonderful skill is displayed in the adjustment of these, 
one within the other. The mouth end of the outer 
tube is bound with thread made from the agave, and 
the vuuer end is secured by means of a seed of the 
aquiro palm, through which a hole is bored. The seed 
acts also as a back sight. The fore sight is made of the 
two upper incisor teeth of the acouchi. The arrows 
are made from the midribs of the leaves of the coucou- 
rite palm, and are peculiar from their hardness and 
weight. They are not larger than a knitting needle, 
and are bound at the base with a tuft of cotton pro- 
cured from the tree Bombax ceiba. This r^akes the 
missile fit the gun snugly, a prime necessity for cor- 
rectness and strength of flight. The arrow is pointed 
by drawing it between the teeth of the pirai fish, one 
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half of whose lower jaw forms a necessary part of the 
Macoushie's outfit. 

The weapon is now complete, but would be almost 
harmless without the famous poison, the manufacture 
of which is held a secret among the conjurors of the 
Macoushie Indians. The chief characteristic of this 
wourali poison is its instantaneous action. It does 
not kill instantly, but it seems to paralyze first, and 
then cause death slowly and painlessly. The conse- 
quence is that a creature smitten by it is unable to 
move eVen an inch, but falls to the ground from the 
very spot on which it was struck. The composition of 
the poison as given by Waterton is peculiar. Some of 
the ingredients he could not learn, but the most 
important is the wourali vine (Stryehnos toxifera).. 
Two or three other plants are used, among them red 
pepper stod hyarri, the latter belonging to the genus 
Lono^ocarpus, and being used to kill fish by throwing 
infcp the water. Besides these vegetable ingredients, 
the fangs of two kinds of serpents are used, and also 
the bodies of two kinds of ants. The probabilities are, 
however, that the a/iimal ingredients are unimportant. 
The materials are all boiled together over a slow fire 
until the poison in the form of a thick sirup is pro : 
duced. Dampness is fatal to the poison, so that the 
utmost care is taken to keep it dry. The wourali is so 
precious that with it the Macoushie can purchase any- 
thing, and among all the neighboring tribes it is used 
as money. 

The arrows, after being sharpened and dipped in the 
poison, would be extremely dangerous if not carried 
with peculiar care, and the Macoushie, therefore, has 
contrived a way at once simple and safe. The arrows 
are woven into a sort of ribbon on two sets of parallel 
cords, the points all directed one way. A wheel is then 
fastened to the end of a shaft tied to the ends of the 
coras, and the whole ribbon of about five hundred 
arrows is rolled up, the poisoned tips being kept harm- 
less by resting against the wheel. The whole is then 
placed in a water-tight quiver, made of reeds lined 
with a delicately woven matting and covered with 
kurumanni wax. The cover is made from the hide 
of the tapir or peccary. 

The whole outfit of the Macoushie is so light that 

when he goes on an expedition he can literally take up 

his bed and accouterments, and go about as untram- 

meled as any savage could wish. His hammock he 

folds around his body, clothing by day, bed by night. 

Quiver and cotton basket slung over the shoulder, and 

zarabatana in hand, he is ready for whatever may 

come. 

— _ »«•>»■ — . — 

DECISIONS RELATING TO PATENTS. 
IT. S. Circuit Court.— Soutbern District of New York. 

LA RUE V. WESTERN ELECTRIC COMPANY. 

PATENT TELEGRAPH INSTRUMENT. 

Brown, J. 

Letters patent No. 270,767, granted to Edgar A. Ed- 
wards, January 16, 1883, for an improvement in tele- 
graph transmitters, adjudged valid, and the third 
claim thereof to have been infringed by defendant. 

The invention in controversy consisted in substitut- 
ing for the trunnions»or pivots of the lever of telegraph 
transmitters a torsional spring or strip of metal. The 
defendant used this* torsional spring upon a " sounder." 
A transmitter is operated by the finger at one end of 
Jheline, and a " sounder " is operated by electricity at 
the other end of the line. The third claim covered 
the combination, in a telegraph key, of the lever, its 
torsional spring, and adjusting screws. It was stated 
in the specification, immediately before the claims, 
that the invention was not limited to the application 
of torsional springs to telegraph keys, but they might 
replace the trunnions of the relay and sounder. 

The third claim covers the operative combination, 
whether in a telegraph key or in a sounder, and the lan- 
guage in the claim, " in a telegraph key," must be 
taken in cpnnection with the statement in the specifi- 
cation that the invention is not limited to the use of 
torsional springs in telegraph keys. 

The statute requirement as to claims in a patent is 
complied with when the specification shows clearly 
what the inventor intended to cover in language foun d 
in immediate connection with the claims proper. 

Where the combination patented is only a part of 
the machine, it is infringed by the use of the same com- 
bination in a different machine. 

The statute (Rev. St., sec. 4,888) requires that the in- 
ventor " shall particularly point out and distinctly 
claim the part, improvement, or combination which 
he claims as his invention or discovery." 

Whatever the inventor does clearly point out as his 
invention, and whatever the application does clearly 
show that the inventor intends to claim as his, should, 
as it seems tome, be deemed a part of his "claim," 
when found in immediate connection with the specifi- 
cations of his claim. There is no arbitrary and formal 
division of the application into different sections that 
requires language naturally indicative of the invent- 
or's claim and intention to be excluded from considera- 
tion as a part of the claim under the statute, simply 
because it is not found in a particular part of the ap- 
plication, or because it does not follow the words " I 



claim," nor is it necessary to use the word " claim." 
Any language that does clearly and unmistakably in- 
dicate that the inventor intends to secure to himself 
the benefit of a certain use of bis invention, though 
the expression immediately precedes the words " I 
claim," ought, as it seems to me, to be as much regard- 
ed as a part of his " claim," in the statutory sense, as 
the words that follow, because otherwise the intent 
both of the statute and of the inventor would be 
thwarted. Any perfectly clear expression of what the 
inventor intends to secure to himself is virtually a part 
of the "claim." The reasons for confining the pat- 
ent to the "claim," viz., because the inventor is pre- 
sumed to intend to dedicate to the public so much of 
his invention as he does not claim, and because the 
Patent Office is presumed to intend to grant the patent 
for only what is claimed, have no application to such 
a case. 

U. S. Circuit Court.— Northern District of Illinois. 

butler et al. v. steckel et al. 

PATENT BRETZEL CUTTER. 

• Blodgett, J. 

The Butler, Earhart, and Crawford bretzel cutter 
patent of March 20, 1883, No. 274,264, held void for want 
of patentable novelty. 

It being old to cut crackers, cookies, and cakes of 
various sorts into different shapes — as, for instance, in 
the shape of animals or of capital B or character & — 
only mechanical skill was required to change the die 
so as to make it cut dough in the shape of bretzel, and 
this, too, notwithstanding the bretzel is somewhat 
clumsily shaped, the parts be|pg bent, twisted, and 
laid upon each other, so as to require some study, 
effort, and experiment to make the shape of the die 
correspond to its external formation. The fact that 
the mechanic might be compelled to experiment some- 
what — that is, cut several dies — does not show inven- 
tion. 

The mere fact that others were long wandering by 
the wrong path is not evidence that it required inven- 
tion to accomplish what has been done by taking the 
direct path pursued by these patentees, whose merit 
was in overcoming the fixed prejudice in favor of hand 
made goods, rather than in inventing any radically 
new process for making the same goods by machinery. 



IT. S. Circuit Court.— Eastern District of Missouri. 

DEDERICK V. WHITMAN AGRICULTURAL COMPANY. 

BALING PRESS PATENT. 

Treat, J. 

A certified copy of a recorded but unacknowledged 
instrument purporting to be the assignment of a pat- 
ent is admissible in evidence to prove the execution of 
such assignment, and is sufficient proof thereof in the 
absence of countervailing testimony. 

The first claim of letters patent No. 126,394, granted 
May 7, 1872, to Frank A. Huntington and John F. Car- 
ter for an improvement in baling presses, is for the 
combination therein named, involving as essential 
thereto the peculiar construction of the press box, and 
is not infringed by a combination into which such press 
box does not enter. 

First claim of letters patent No. 199,052, granted Jan. 
8, 1878, to Albert A. Gehrt for an improvement in port- 
able hay and cotton presses, is valid. 

A substitution of an equivalent for an ingredient of 
a combination covered by a patent cannot avert a 
charge of infringement. 

Suit for infringement of the first claim of letters pat- 
ent No. 126,394, for an improvement in baling presses, 
and the first claim of letters patent No. 199,052, for an 
improvement in portable hay and cotton presses. The 
complainant sues as assignee. The only evidence of- 
fered of the execution of an assignment to him is a cer- 
tified copy of an unacknowledged instrument on record 
in the Patent Office, which purports to be a duly exe- 
cuted assignment. The admission of the copy was ob- 
jected to by the defendant. The first claim of letters 
patent No. 126,394 is as follows: 

1. The combination of the lever or sweep, H, with 
the lever, Gr, follower, F, and box, A of a baling press, 
when constructed to operate substantially as herein 
described. 

The first claim of letters patent No. 199,052 is as fol- 
lows: 

1. In a portable press, the combination of a horizon- 
tal guide frame with a reciprocating follower, pitman, 
and pivoted double cam at the end of tongue or sweep 
lever of press, substantially as and for the purpose set 
forth. 

DEDERICK V. WHITMAN AGRICULTURAL COMPANY. 

BALING PRESS PATENT. 

Treat, J. 

The first claim of letters patent No. 170,998, granted 
to P. K. Dederick December 14, 1875, for an improve- 
ment in baling presses, is void for want of invention. 

The first claim of letters patent No. 224,281, granted 
to P. K. Dederick February 10, 1880, for an improve- 
ment in baling presses, is, in view of the previous state 
of the art, void, unless restricted to the peculiar devices 
named in the combination therein described. 



The mere change of position of an old mechanical de- 
vice from one part of a machine to another to effect the 
same result involves no patentable invention. 

Suit for the infringement of the first claim of letters 
patent No. 170,998 and the first claim of letters patent 
No. 224,281, both for improvements in baling presses. 
Said claims are respectively as follows : 

1. In a press having the bale chamber smaller than 
the press box, beveling the mouth of the bale chamber 
substantially as described. 

2. The combination of a press box, a bale chamber, 
and a reciprocating traverser, and means for increasing 
or diminishing at will the area of the passage between 
the press box and the bale chamber, whereby to render 
the sections or charges of material larger or smaller 
and produce bales of greater or less density, substanti- 
ally as described. 

IT. S. Circuit Court.— District of Massachusetts. 

LIBBEY V. MOUNT WASHINGTON GLASS COMPANY et al. 
GLASSWARE PATENT. ^ 

coit, j. » m 

On motion for preliminary injunction, letters patent 
No. 282,002, granted to Joseph Locke, July 24, 1883, for 
an improved article of glassware, and the process of 
making the same, sustained. 

This patent was for an article of glassware of ruby 
and amber colors made from a gold-ruby compound, 
which was a well-known glass mixture containing gold. 
Patentee discovered that by reheating only a portion 
of the article the ruby color was developed in the re- 
heated portions, while the other portions remained am- 
ber color, producing an article known as " amberina." 
This process of obtaining party-colored glassware had 
been before practiced, but not with gold-ruby, com- 
pound — the amber color had not been obtained, except 
by accident, and then with no thought of utilizing the 
product; and, although this fact undoubtedly led pat- 
entee to make the discovery, the patent was sustained. 
The specification of this patent sufficiently describes 
the invention to enable persons skilled in the art to 
which it relates to produce the patented article. 

A disclaimer can be made after the suit is commenced; 
and the defendants in this case having knowledge of 
the scope of the patent, and sufficient time to prepare 
their defense to a motion for an injunction, held that 
their rights had not been prej udiced in any degree by 
the disclaimer. 

< in > — ■ 

Care of Animals in Summer. 

The American Humane Association presents the fol- 
lowing suggestions relative to the care of animals dur- 
ing the heated term : 

Provide water— fresh, pure water. Think, reader, 
how you are refreshed by a drink of cool water on a 
hot day. The lower animals are equally in need of the 
means of quenching thirst. 

The active dog requires drink frequently during the 
hot day, as does also the cat ; and a dish of fresh water 
should stand where they can have access to it. Un- 
doubtedly many a dog is driven to madness through 
lack of water ; and the testimony is that hydrophobia 
is almost unknown in those localities where dogs can 
drink when they wish. 

Every city, village, and country town should be liber- 
ally supplied with drinking fountains for animals, and 
they should be so constructed that even the smallest 
dogs can drink from them. No gift to a people confers 
a greater pleasure than a fountain, and that person 
who turns aside a stream from the field and gives a 
watering trough to the roadside, or provides a fountain 
at which man and beast can drink pure water, is truly 
a public benefactor. 

Give the horse frequent opportunity to quench thirst 
at times when not too much overheated, and before 
eating. To drink freely immediately after eating pre- 
vents a favorable digestion of food. 

Provide shade. How instinctively we seek the 
shadow when the sun is pouring its hot rays on the 
dry and parching earth ! If the pasture is not provided 
with shade trees, in a convenient locality set four, six, 
or eight supports, across which place straw or grass, and 
thus, in a brief time and with little labor, make a shade 
in which animals can rest from the heat of the sun, to 
the great comfort of themselves and benefit to their 
owners. 

Remove the harness from the horses in the hot day 
whenever you desire to give them a full, free rest, and 
once during the day, preferably at night, a thorough 
currying and grooming will not only give rest, but will 
do about as much toward improving the animal's con- 
dition as will the oats. 

Examine the harness on your working team, aid you 
will discover that blinds, check reins, and cruppers are 
simply torturing contrivances, serving no useful pur- 
pose. Take them all off for the convenience of your- 
selves and the comfort of the horses. Keep the stable 
well ventilated and free from the strong ammonia, 
which is injurious to the eyes. Assist the animals to 
protect themselves against flies, feed regularly, hitch 
in the shade, and remember that the care which will 
give comfort to the lower animals will make them 
doubly profitable to their owners, aside from the hu- 
mane bearing upon the subject. 
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ENGINEEBING INTENTION. 
A flue cleaner has been patented by Mr. 
William E. Sidney, of Frankfort, Ind. It has bell- 
shaped attachments so placed that their inwardly flar- 
ing ends will enter the exposed open ends of a flue, a 
box nut striking against the boiler head and opening 
a valve which allows steam to enter the flue to an extent 
which can be regulated as desired. 



MECHANICAL INTENTION. 
A nail plate feeder has been patented 

by Mr. George T. Harden, of Middleport, O. It is for 
attachment to nail making machines, to act as a part 
thereof, to intermittently seize upon the nail rod or 
plate and feed it to the machine, providing also means 
whereby nail rods varying slightly in thickness may be 
fed with certainty and without danger of breaking the 
feed works. 

**-« 

MISCELLANEOUS INTENTIONS. 
A harness saddle has been patented by 

Mr. Jabob Hess, of Muscatine, Iowa. The tree is of 
metal, having opejjjjafeB through which a nut may be 
placed, and ribs or guidffe, bulged or arched to direct 
the nut, and so they maybe placed after the pad is built 
Up, the tree being padded only on opposite sides of its 
center part. 

A bedstead has been patented by Mr. 

Jacob L. Stair, of Altamont, 111. It is for use with a 
flexible bottom of webbing or woven wire, and has sim- 
ple, inexpensive irons or fastenings to support the roll- 
er and opposite cross bar of the flexible bed bottom, 
while being designed for quick and easy connection to 
the side rails and corner posts of the bedstead. 

A method of constructing buildings has 
been patented by Mr. Samuel C. Burris, of Victoria, 
British Columbia. It consists in the wall, ceiling, floor, 
and roofs being built solidly of longitudinally grooved 
timbers, studs, rafters, etc., with curved grooves or 
coves formed in their faces to receive and retain mortar 
or cement, with which the timbers are coated. 

A flat-iron heater has been patented by 

Ellen Dillon, of Sioux City, Iowa. It consists of a hori- 
zontal base and a hollow pyramidal portion, both made 
of perforated sheet metal, to cover both of which and 
the irons, when placed on a stove, is a conical slotted 
cover, the slots to accommodate the handles of the 
irons, so that the heat will be well confined. 

A bedstead fastener has been patented 

by Messrs. John S. Dickey and William P. McKinney, 
of £ayne, Texas. It consists of a system of wires con- 
nected together and with the posts and side rails in such 
way that by turning a nut upon a bolt in the center the 
tension upon the connecting wires will be controlled 
and other fastenings dispensed with. 

A photographic paper box has been pa- 
tented by Mr. Washington Boyce, of Danville, 111. It 
is designed to hold and protect sensitized paper from 
the light, and by means of a false bottom, beneath 
which are springs, all the paper in the box may be con- 
stantly pressed toward the top, whereby the paper may 
be retained in the box when the latter is opened, with 
other novel features. 

A door check has been patented by Mr. 

Joseph A. "Coultaus, of Brooklyn, N. T. Combined 
with an arm arranged to be pivotally connected to the 
casing of a door is a socket connected to the door, a 
slotted cylinder within the socket, and a slotted 
block arranged within the cylinder and acted on by a 
spring, the device being for holding doors opened at 
any desired angle, or completely closing them. 

A galvanic belt has been patented by 
Mr. James H. Murray, of Hopkins, Mo. It consists of 
a series of metal plates that will produce a current when 
acted on by an exciting liquid, the plates being in pairs 
and separated by a cotton or woolen fabric, the pairs be- 
ing connected in series, the ends of the chain formed by 
the connected plates being in electric communication 
with two body contact points. 

A wheeled scraper has been patented 
by Mr. Patrick Deevy, of Dudley, Iowa. The scraper 
bowl is pivotally connected with a crank axle by sus- 
pending arms, with a mechanism to prevent accidental 
dumping and a manipulating lever supported by a frame 
within which the bowl swings, with other novel fea- 
tures, whereby the load may be raised from the ground 
and transported from place to place. 

A pressure regulating valve has been 

patented by Mr. Parker F. Morey, of Portland, Oregon. 
It is a kind of differential valve to be placed in water 
eervice pipes, the valve presenting different areas on its 
opposite sides or ends, such areas being proportionate 
to the difference there is to be made in the pressure 
from receiving mains and delivery pipes, and the device 
being intended to work automatically. 

A shutter worker has been patented by 

Mr. Charley Cramer, of Clarington, O. Combined with 
a hinged shutter is a shaft in the window frame, a 
spring being connected with the shutter and with me- 
chanism operated by the shaft, to the inner end of 
which is secured a cr£nk and handle lever, whereby the 
shutter may be easily locked in any desired position 
when open* 

A grain huller has been patented by 
Messrs. Alvah Dewey and Job Short, of Cannelton, Ind. 
It consists of a perforated box or casing in which are 
made to revolve cylinders having roughened surfaces, 
with disks secured between the meeting ends of the 
adjacent cylinders having roughened surfaces and saw- 
like edges, the machine being especially intended for 
corn or whole hominy. 

A stove pipe collar and clamp has been 

patented by MessrB. Emmett H. Brower and John J. 
Travis, of Carson City, Mich. This invention covers 
novel features of construction intended to prevent forc- 
ing the pipe back ipo far into the flue, and to prevent 
the pipe slipping forward out of the collar* holding the 
latter securely to the chimney wall, and so as not to soil 
the wall finish by soot or dust when the pipe is re- 
moved. 



NEW BOOKS AND PUBLICATIONS. 

Electric Transmission of Energy. 
Gisbert Kapp, C.E. Lomdon, 1886. 
Pp. 331, with cuts. 

In this work by the well known electrical engineer, 
the subject of the title is treated systematically, begin- 
ning with the rudimentary principles and going through 
to the latest economical developments. His statement 
of the laws regulating the field of force of induced mag- 
netic effects is one of the clearest and most accurately 
reasoned that we have met with. Mathematical formulae 
are used sparingly in this section. Further on, the 
mathematics of the subject are further developed. In 
the illustrations, clearness and applicability are aimed 
at rather than picturesqueness, which is a most com- 
mendable feature. The work has an index. It bears 
the imprint of the famous Chiswick Press, and is char- 
acterized by the extreme neatness common to the 
work of Whittingham & Co. 

The Riley Elevated Railway Sys- 
tem. New York. 

This is, to a great extent, an atlas of plates showing 
the different constructions of this railway, and its ap- 
plicability to mountainous countries. It is to be run 
by electricity. The way has three rails, the center one 
much higher than the lateral ones. Certificates and 
opinions of eminent engineers as to the practicability 
and merits of the device are given. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Wanted.— A machine for manufacturing bed quilts 
in plain and fancy patterns. Address F. H., Box 773, 
N. Y. City. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new. catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Curtis Pressure Regulator and Steam Trap. Seep. 142. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Machinery for Light Manufacturing; on hand and 
built to order. E. E. Garvin & Co., 139 Center St, N. Y. 

A Catechism on the Ifwmotive. By M. N. Forney. 
With 19 plates, 227 engraWngs, and 600 pages. $2.50. Sent 
on receipt of the price byMunn & Co., 361 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"lAttle Wonder ." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St., New York. 

HasweWs Engineers Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Nystroml's Mechanics. — A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates. 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 Bast 8th Street, New York. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 

60,000 Emerson's 1886 gT Bookof superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Supplement Catalogue.— Persona In pursuit of infor-' 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free-. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co.. 112 Liberty St., New York. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 366. 

If an invention has not been patented in the "United 
States for more than one year, it may still be patented In 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

The Faith Cure. 

If you do not value your health, and your time is not 
worth anything, pin your faith to the " anointing oil " 
or the mortar from " Knock Chapel." But if you do 
value health, and have not time to waste in useless ex- 
periments, take Dr. R. V. Pierce's " Golden Medical Dis- 
covery" on the appearance of the first symptoms of 
consumption: which are a loss of appetite and flesh, 
general debility, slight, dry, hacking cough, etc. Every 
day you defer treating your case in a rational manner 
makes the disease harder to combat. Send ten cents In 
stamps to World's Dispensary Medical Association, 
Buffalo, N..Y., for Dr. Pierce's Treatise on Consumption. 



Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Qrimshaw.— Steam Engine Catechism.— A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y 

"Illustrations and Descriptions of Recent Locomo- 
tives " ; enlarged edition ; 525 engravings ; ready Sept. 1. 
Price, $3.50. Send for circular to the Railroad Gazette, 
73 Broadway, N. Y. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) S. S. asks how many days during 

the summer of 1885 the thermometer reached 98° or over 
in this city. A. On no day during the summer of 1885 
did the temperature reach 98° Fah. at the U. S. Signal 
Service station, where the official records are 
made for New York city. This station is on the top 
of the Equitable building, about 100 feet above the 
street, and the temperature there has been generally 
three or four degrees lower than that on the street 
during all the hottest days. The record of a standard 
thermometer five feet above the sidewalk showed one 
day 98 p and another 99° Fah. during 1885. 

(2) E. L. K.— The articles you refer to 

are known as Rupert's drops. They are made by 
dropping melted glass into cold water, leaving the 
glass balls in a high state of tension, so they go to 
fine pieces, with a report, from a slight blow. A 
description of their manufacture will be found in 
chemistry under " Glass." 

(3) C. H. P. says : A discussion has 

arisen here between a number of baseball players over 
the f oliowing question, which it has been agreed to leave 
to you to decide, through the Notes and Queries column 
of the Scientific American: At a game, recently, a 
"fly" was struck, and the first baseman attempted to 
catch it, but the ball bounded from his hand and a 
fielder near by caught it, before the ball reached the 
ground. Was it out, or not ? We fail to find it in the 
book of rules, for 1886. A. It was out. 

(4) W. H. K. asks how coniferin is 
prepared. A. Coniferin is found in the cambium of 
coniferous woods, and separates on concentration to one 
fifth of its volume. It forms glittering efflorescent 
needles fusing at 185°, difficultly soluble in cold water, 
more easily in hot water and alcohol. 

(5) Edw. asks the process of silvering 

glass with a liquid, so as to produce a reflecting sur- 
face. A. Take of lead and tin, of each 2 oz., bismuth 
2 oz., mercury 4 oz. Add the mercury to the rest in a 
melted state, and remove from the fire ; mix well 
with an iron rod. This amalgam melts at a low heat, 
and is employed for silvering the insides of hollow 
glass vessels, globes, convex mirrors, etc. The glass 
being well cleaned, is carefully warmed, and the amal- 
gam rendered fluid by heat is then poured in, and 
the vessel turned round and round, so that the me- 
tal may be brought in contact with every part of the 
glass which it is desired to cover. At a certain temper- 
ature this amalgam readily adheres to glass. 

(6) W. Ct. A. # desires some cheap chemi- 
cal solution that would render a small piece of wood 
non-inflammable. A. The timber is inclosed in a close 
iron vessel in which a vacuum is formed. A solution 
of sulphate of iron is then admitted into the vessel, 
which instantly insinuates itself into all the pores of 
the wood, previously freed from air by the vacuum, 
and, after about a minute's exposure, impregnates its 
entire substance. The sulphate of iron is then with- 
drawn, and another solution of muriate of lime thrown 
in. The two salts then react upon each other, and form 
two combinations within the substance of the wood- 
muriate of iron and sulphate of lime. Timber thus 
treated is preserved both from rot and from the attack 
of worms, and is incombustible. 

(7) H. M. P. asks : 1. Have any par- 
ticulars of the experiments of Meyer on the decomposi- 
tion of chlorine, in 1879. been announced ? A. See a 
"Contribution to the Knowledge of Chlorine," in Sci- 
entific American Supplement, No. 229. The 
chemical journals during 1879 and 1880 contain numer- 
ous papers on the subject. 2. Has the decomposition 
of chlorine been proved? A. It has not. Chlorine is 
still an element. 3. Has any other supposed element 
been decomposed ? A. Many of the recently announced 
elements have been shown by spectroscopic examina- 
tion to be of a compound nature. 4. Are Mr. Lockyer's 
views of the non-elementary character of so-called ele- 
ments generally believed? A. Mr. Lockyer's views in 
a general way are generally believed in. 

(8) C. R. H. asks the cause of the phos- 
phorescence of white sugar. A. Ganot describes the 
phenomenon referred to as " phosphorescence by me- 
chanical effects," such as friction, percussion, cleavage, 

etc. 

(9) E. C. T., of Mo., sends an insect 
which is attracting attention at Stockton, and asks 



what it is, if poisonous, etc. Professor Howard, of the 
Entomological Division, U. S. Department of Agricul- 
ture, to whom we referred the specimen, says : The in- 
sect is Jhe common Northern mole cricket {Gryllotalpa 
borealiSt Burm). This insect is quite common all 
through the Northern States, and in the extreme South 
its place is taken by an allied species. Tn some parts 
of the country, it is so abundant as to be reckoned as 
an injurious insect, but ordinarily it is rare, and is 
seldom noticed. It works at night, and burrows under 
the surface of the ground, and avoids the light of day 
as much as possible. Its fore legs are curiously modi- 
fied, and admirably adapted for digging. They are ex- 
ceedingly strong, and many times the size of the 
middle and hind legs. It feeds upon the tender roots 
of plants, and in Europe it frequently does great dam- 
age by undermining whole beds of cabbages and beans. 
In the West Indies an allied species feeds upon sugar 
cane. The common remedy is use in Europe consists 
in placing grated carrot or potato mixed with poison 
in their haunts. Swine eat them greedily, and easily 
root them out from their burrows. If 

(10) R. R. S.— Absolute zero, ac^fehlg 
to C. A. Young, is —459° Fah. It has been only rdtthe- 
matically computed, the lowest artificial temperature 
yet produced being about —220* Fah. 

Minerals, etc. — Specimens have been 

received from the following Jrrespondents and exam- 
ined with the results stated. 

O. & B.— The spechnen is ordinary clay, containing a 
certain amount of iron oxide. It has no value as a pig- 
ment in New York. If burnt, it can be used locally as 
a cheap paint when mixed with oil. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted, 

August 3, 1886 

AND EACH BEARING THAT DATE. 

[See Dote at end of list about copies of these patents.] 



Abrading cylinder, J. L. Perry 346,681 

Aerated beverages, tonic base for, T. S. Nowell... 346,824 
Alarm. See Burglar alarm. 

Amalgamator, H. M. Thompson 346,517 

Anchor or drogue, sea, H. Schoening... 346,689 

Ankle supporter, J. G. Pugsley 346,606 

Annunciator, electrical, D. Rousseau 346,609 

Arm support. CM. Hunt 346,549 

Attrition mill T. L. Sturtevant 346,513 

Axle nut, G. H. Eaton 346,469 

Baiting pan, J. P. Doebler 346,808 

Baling press, J. B. Romans 340,827 

Ballot box, J. W. Bodge 346,710 

Bat for lawn tennis, R. S. Moss 346,858 

Bat, tennis, W. Hillman ._. 346,751 

Bath pad, C. S. Rees .". 346,773 

Bath waste and overflow, T. Butler 346,579 

Battery. See Carbon battery. 

Bearing, anti-friction, L. W. Boyer 346,716 

Beds, crib attachment for, Pace & Read 346,495 

Bedstead, J. L. Stair 346,622 

Bedstead fastener, Dickey & McKinney 346,646 

Belt, cartridge, W. S. Capewell '. 846,719 

Beltor strap fastener, W.R.Harris 346,747 

Billiards, time register for, R. C. Whlttman 346,880 

Bit See Bridle bit. 

Blackboard and writing desk combined, Butler & 

Harris 346,838 

Blind slat, window, S. Palmer 346,678 

Blower, sand, E. F. Freeman 346,650 

Board. See Baseboard^ Wash board. 
Boiler. See Steam boiler. 

Boiler tube cleaner, S. S.Cook 346,72" 

Book holder, etc., portable, M. J. Holt 346,547 

Boot jack attachment, W. Quinlan t 346,682 

Boot or shoe protector, L. C. Rodenberger 346,776 

Boots or shoes, jack for holding, M. Pisano. ...... 346,772 

Box. See Stop box. 

Brace. See Rail brace. 

Brake. See Car brake. Locomotive brake. 

Brake and belt shifter, combined, R. W. Whitney 346,696 

Brake shoe, G. H. Poor 346325 

Brick for gas regenerating furnaces, W. H. Smith 346,782 

Brick for window sills, etc., J. C. Anderson 316,761 

Brickkiln, G.M.Harris 346,653 

Bridge, D.H. Swartz 346,873 

Bridges, construction of, C. F. T. Kandeler — .... 346,591 

Brush, daubing, D. G. Lawrence 346,662 

Buckle, suspender, J. C. Hyde 346.851 

Building block, H. A. Daniels 346,734 

Buildings, construction of, S. 0. Burris 346,638 

Bung faucet, J. D^Moran 346,558 

Burner. See Lamp burner. 
Burner and lamp for mineral oils or their equiva- 
lents. G. W. Lyth .' 346,856 

Button, F. A. Fox 346,649 

Button and fastening, E. P. Whitney. 346,523 

Button hook, G. O. Ring 846,608 

Cables, machine for making and trimming com- 
pound wire, G. M. Cruickshank *. 346,645 

Caisson, Hall & Bull 346.543 

Calculator, L. M. Carmical 346.905 

Calipers, micrometer, M. M. Barnes 346,456, 346,705 

Cane, etc., mill for presssing, J. Murphy 346,493 

Capstan, S. Montgomery 346,822 

Car coupling, Brill & Zitzman 346,460 

Car coupling, S. Jones 346,551 

Car coupling, H. L. Peck 346,559 

Car coupling, W.J. Rhodes 346,684 

Car coupling, Westbrook & Cook 346,791 

Car coupling, C. D.Wooley.. 346,630 

Car coupling, D. Zeigler 346.881. 346,862 

Cars, safety attachment for railway, G. Marston. . 346,762 

Carbureting compound, F. W. Bark 346.803 

Carpet sweeper, W. H. Castle 346,641 

Carriage, baby, A. T. V annerson 346,790 

Carriage screen, W. M. Moore A6,857 

Carrier. See Hair carrier. 

Cart, R. T. Schall : 846,619 

Cart, road, M. H. ILane 346,555 

Cartridge shells, making, W. Lorenz 846.759 

Carving machine, B. D. Mackintosh 346,596 

Cement, making hydraulic. J. Anderson 346,525 

Chains, ornamenting, W. C. & H. C.Starr 346,786 

Chair. See Surgical chair. 

Chair and rocker fastener, O. J. Punches 346,560 

Chairs, head rest for, D. 8. Ashby 346,634 
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Cheese knife, G. T. Moran 846,657 

Churn," J. N. Nutt 346,869 

Churn, L. A. & J. A. Trout 846.518 

Churn, M. Wilbur 346,697 

Chute, ash,. M. Mahoney 846,486 

Cigar bunching machine, J. R. Williams 846,628 

Cigar cutters, dice throwing attachment for, C. K. 

Baldwin 346,453 

Cigar machine. J. R. Williams 346,627 

Clasp. See Corset clasp. 

Cleaner. See Flue cleaner. Pipe cleaner. t 

Clip. See Newspaper clip. 

Clock synchronizing device. Ramel & Dean 346,862 

Clocks, circuit closer for primary electric, Ramel 

& Dean 846,863 

Closet. See Earth closet. Water closet. 

Clothes hanging device, F. J. Rennekamp 846,683 

Clothes rack, I. F.Howell 346.816 

Clutch, A. L. Stanford 346,784 

Clutch for sliding joints, J. H. Rouse 846,867 

Coal receptacle, H. Niehoff 346.676 

Cock, shut off, G. W. Bumgarnei- ' . 346,462 

Cockle separator. V. W. Howell 846,815 

Coffee pot, drip, F. Ribbeok 846,774 

Coffee roaster, H. F. Bock 846,459 

Coins andother disks, holder for, C. Seegmueller. 846,564 

Collage We case, L. N. Singley 346,779 

Collar, A. K. Merrill 346,669 

Combustion of coal, etc., compound for increas- 
ing, J. S. Mclntyre 346,765 

Compounding or mixing machine. A. J. Summers. 346,514 

Conveyers, stretcher for endless, S. K. Seelye 816,868 

Cooler. See Milk cooler. 

Cooling storage chambers, device for, A. F. 

Cramer 846,807 

Corn shaver, J. P. Davison 846,585 

Corset trimming, M. W. Henius 846,476 

Cotton gin, J. E. Atwood 346,573 

Coupling. See Car coupling. 

Covering for cylinders of ice machines, pipes, etc., 

non-conducting. J. M. & G. F. Ordway 346,767 

Cultivator, J. R. Salter 346,617 

Curry comb, P. W. Warner 346,625 

Curtains, roller.f or hanging, H. D. & H. D. Hinter- 

nesch, Jr 346.752 

Cutter. See Vegetable cutter. 

Decorative purposes, composition f or, E. G. Chor- 

mann 346,841 

Derrick, pipe, G. Corbett, 346,466 

Desk, D. I.. Wilcox 816.795 

Desk, school. I. Osgood 346.860 

Digger. See Potato digger. 

Door closer, A. D. Goodwin 346.742 

Door, storm, C. F. Teufel 346,788 

Doubling and winding machine, J. E. Tynan 346,693 

Draught equalizer. W. H. Baker 346,798 

Drawer pull, C. M. Burgess 846,463 

Dressmaker's table, J. R. L'Africain 346,481 

Drying board, G. I* Smith 346,507 

Dust pan. Marsh & Margerum ..* 346,761 

Eaves trough hanger. H.J. Hoepfner 846,655 

Ejector, fluid, C. W hite 346,792, 346,878 

Engine. See Road engine. Steam engine. 

Engine and pump, rotary. C. H. Cary 316.721 

Electric alarm, Crockett & Allen 346,532 

Electric alarm, W. L. Glanville 346,587 

Electric battery, J. Beattie, Jr 346.528 

Electric circuit, H. C. Spalding 846,509, 846,510 

Electric motor, J. Beattie, Jr , 346,527 

Electric wires, underground conduit for, W. L. 

Robinson -;346,688 

Electrical conductors, conduit for, E. Campbell.. . 346,840 

Electrical switch, R. G. Sweeney 846,515 

Elevator. See Hay elevator. Water elevator. 

Elevator spout, W. Ij. Mock 346,821 

End gate and shoveling board for wagons, L. P. 

Damon;..,,,. 346,534 

Ensilage, storing, Amos & Hun^ 346,699 

Entry and bjotter sheet, combined, G. F. Barden. 346,703 
Exercising machine and register therefor, J. P. 

Nichols-.. 346,675 

Eyeglasses. W. Bowker etal 346,718 

Eyeglasses, spring and nose piece for, G. W. Has- 

sellund 346,654 

Fabrics, manufacturing woven, A. Mitchell 346.678 

Farm gate, J. W, Craig 346,806 

Farm gate, H. H. Hoover 346,588 

Farm gate, T. P. Skellenger . . . . .« 346,506 

Faucets, drain tube for, A. J. Weatherhead. 346,520 

Feed cutting machine, L. M. Batty 346,707 

Feeding animals, automatic device for, ;J. W. 

Sears.. v 34S.504 

Feeding stock, automatic device for, J. W. Sears.. 346,505 

Fence, J. M. Sanderson 346,778 

Fence machine, M. C. Henley 346,749 

Fence machine, wire, F. M. Love 346,595 

Fence, sheet metal picket, J. H. Crisp 846,644 

"Fences, constructing metallic, C. Hamika 346,544 

Fences, wire twister for wire, 1, R. Saunders 346.618 

File holder, paper, Davis & Hatfield 346,537 

File, paper, A. P. Butts 346.&S9 

Fire arm, breech-loading, N. R. Davis 346,536 

Fire engine, A. T. Simon 846,872 

Fire escape, J. Friborg 346,540 

Fire extinguisher, automatic, J.Andrew 346,796 

Fire extinguisher, automatic, E. H. Ashcroft 346,571 

Fish into blocks, machine for cutting, Shute & 

Taylor 346,871 

Fishing reel, G. E. Medley 346,490 

Flower press, A. L. Case — 346,640 

Flue cleaner, W. E. Sidney 346,692 

Folding table. A. B. Jones 846,660 

Forceps, pinchers, etc., die for making joints of, 

Brustle& Siegel 346,578 

Fuel, machine for pressing hay, etc., for, G. W. 

Elliott 346,470 

Game protector, E. S. Hawks .... 346,748 

Gas furnace, regenerator, W. H. Smith 346.508 

Gas lighting device, Crockett A Allen 846,533 

Gas motor engine, H. Robinson 346,687 

Gas producer, M. V. Smith 346,781 

Gate. See Bridge gate. 

Gate, Lewis & Rainey 346,483 

Gate, J. A. D. Taylor 346,787 

Generator. See Steam generator. 

Glass presses, device for attaching plungers to, 

Davis & Kinsf alter /... 846,737 

Glass, rolling plate, E. Walsh, Jr 346,695 

Grain binder. L.Miller 346.491 

Grain huller, Dewey & Short 346.788 

Grate, fire, E. J. Story 846.830 

Grate, rocking, O. C. Bannister 346,455 

Grate, rotary, J. B. Bossier 346.712 

Grinding mill, B. S. Lawson 346,854 

Grinding mill, L. B. & C. H. Sprout 346.511 

Guard flnger, R.W.Walker 346,565 

Handle. See Broom handle. Tea and coffee pot 

handle. 
^Hanger. See Door hanger. 

Harness trace, E.Q. Darr 346,536 

Harrow. W. 8. A. Graham 846,744 

Harrow, J. Weckman 346,521 

Harvester, grain. H.N. Kennedy 



Harvesters, grain binder for, J. F. Appleby 

Hat boxes, indicator for, S. B. Grove 

Hat brim, Lawrence & Dibble ;.. 

Hats, drying, W. H. Kendall 

Hawse pipe stopper, E. F. Robbins 

Heating and ventilating system, H. C. Strout 

Heating buildings, apparatus for, S. B. Whit- 
marsh 

Heating furnace, J. S. Pessenger . 

Heel nailing machine, F. F. Raymond, 2d 

Hoisting apparatus, stone, G. Hunter 

Holder. See Bag holder. Necktie holder. Lamp 
burner holder. 

Holder for papers and similar articles, F. P. Du- 
rando. 

Hook. See Snap hook. 

Horn plates, apparatus for the manufacture of, S. 
Fox 

Horseshoe, D. J. Pryor 

Hot air furnace, J. S. Pessenger . 

Hot air register, S. Tuttle, Jr 

Hydrocarbon oils, apparatus for burning, E. C. 
. Burgess 

Ice for storing, apparatus for planing cakes of, 
J. N . Briggs 

Inhaler, M. W. Hobbs 

Insole, C. W. King 

Insulator block for electric conductors. T. Hawken 

Iron heater, flat, E. Dillon 

Jackr See Window lack. 

Jacquard machine, J. Verdol , 

Jewefer's stock, G. H. Knight 

Key. See Telegraphic key. 

Knitting machine, circular, W. H. Pepper 

Knitting machines, landing and cast off attach- 
ment for, R. W. Gormly ... 

Knob attachment, A. B. Prouty 

Knob, door, Tippett & Madlem 

Labeling packets, machine for. Tickle & Leonardt. 

Lamp, A. Stewart . .. . 

Lamp for locomotive headlights, electric arc, G. 
C.Pyle 

Lamp, rotary, C. H. Loper 

Latch, night, Barnes & Woolaston 

Lead press, hydraulic, J. Robertson 

Leather, composition for preserving, E. Z. Coffee. 

Leather, machine for cuttting, G. W. Gross. 

Letter sheet and envelope combined, T. O. L. 
Schrader 

Life preserver. W. C. McDonald 

Lifting jack, A. L. Stanford 

Lime kiln, E. V. Wingard 

Lock. See Door lock. Electro-magnetic permuta- 
tion lock. Electro-magnetic time lock. Fire 
arm lock. Padlock. 

Loom shedding mechanism, J. E. & E. Atwood & 
E.E. Bradley.... 

Low pressure engine, A. V. Sanford 

Matches, apparatus for manufacturing, Mantion, 
Macdonald & Riley 

Metal for welding, heating, J. B. Root 

Mill roil, H. Hungerford.. 

Moulding machine, rope, W. A. Partnelee..., 

Motors, brake for, C Lichtenwalner ,...'. 

Mower. See Lawn mower. 

Mower. Dixon & Carver 

Music case, sheet, L. Cappiani 

Musical box.iP. Lochmann 

Mustache curler, J. B. Sultzer 

Nail machine, wire, J. W. Court 

Nail plate feeder, G. T. Harden 

Nut lock, W.N.Baker 

Nut lock, H. W. Morrow : 

Oar, bow facing, C. M. Hall 

Oil can holder, Ohlwine & Alexander 

Oil can siphon, T. W. Lippincott.. 

Organ and piano, combined, C. F. Cullum 

Oven, baker's, A. T. Simpkins. 

Oven, portable, S. J . McDowell 

Overalls, C. R. Searley 

Packing, cork core steam, F.-Maass 

Pantaloons protector, J. D. Hanan 

Paper and (other material with wax, device for 
coating, Sherck & Batig, Jr 

Paper, apparatus for waxing, Sherck & Batig, Jr.. 

Paper or felting for carpet lining, elastic, L. 
Bastet 

Patterns, manufacturing dies for producing per- 
forated, H. B. Cobb '. 

Pavement, Daniels & Dickinson 

Paving blocks, machine for cutting, R. W. Miller. 

Pen holder. G. W. Michael 

Permutation lock, J . M. Grau 

Photographic cameras, adjustable plate holder 
for, M.E. Hawks 

Piano action, E. & C.Keller & G. E. Bauhahn 

Pipe machine, spiral, J. B. Root 346,500, 

Pipe wrench, R. R. Rouse 

Pipes, frost proof protector for ventilation and 
other, T. C. Boyd... : 

Pipes, frost proof attachment for soil and other, 
T.C.Boyd 

Pipes, machine for making metal, J*. B. Root 

Pipes, machine for making spirally jointed metal, 
J. B. Root 

Piston, steam engine, J. Davis 

Pitchfork and hand rake, combined, F. A. Olson. 

Planter, E. D. Whitehurst 

Planter and fertilizer distributer, combined, J. M. 
Huffman 

Planter, corn, G. Icken 

Plow, J. A. Smith 

Plow, G. Wiard 

Plow, gang, E. H. Nicholson „ 

Plow, mouldboard, G. A. Kelly 

Plow, sulky, W. E. Budd 

Post. See Fence post. 

Potato digger, C. W. Kattell 

Potato digger, J. W. Roberts 

Press. See Hay press. Hydraulic press. 

Printer's galley, W. H. H. Doty 

Printing machine, rotary. W. R. Landfear 

Printing presses, throw-off mechanism for, H. F. 
Bechman 

Printing roller, hand. W. W. McMains..". 

Protractor, G. Almorth. 

Protractor. O, Tybjerg 

Pump, boat, C. P. Carlson 

Pump, rotary, C. H. Cary 

Pump, rotary, J. G. & P. E. Falcon 

Rail Joint, F. J. Powers... , 

Rails, utilizing old, J Reese 

Railway, T. P. Chandler, Jr i... 

Railway, electric or other ,'T. P. Chandler, Jr 

Railway frog, H.Miller 

Railway signal, H. H. Ltemke 346,484, 

Railway stop and signal, automatic mechanical, 
C.A.Dahl 

Railway switch. Vandegrif t & Campbell 

Rake. See Horse rake. 

Reel. See Fence wire reel. 

Refrigerator, detachable milk can, J. Douglas 

Refrigerator tank, W. A. H. Bognrdus, 2d 



346,451 
346,474 
346,593 
346,754 
846.685 



346,794 
346,770 
346,607 
346,850 



346,539 
346,497 
346,769 
346,675 

346.464 

348,576 
346,477 
346,558 
346.475 
346,740 

346.877 
346,661 

346,604 

346,743 
346.861 
346.566 
346,832 
346,829 

346,561 
346,758 
346.804 
346,563 
346,581 
346,651 

346.620 
346,599 
346,783 
346,835 



846,574 
346.5C2 

346,597 
346,611 
346,817 
346,679 
346,556 

346.538 
346.530 
346.757 
346,831 
846,467 
346,746 
346,452 
346.823 
346,745 
346,494 
346,666 
346.842 
348,621 
346,763 
346,691 
346.598 
846.652 



346,870 
346,869 

346,799 

346,580 
846,735 
346,672 
846,670 
346,542 



346,546 
346,753 
846,612 
346,501 

346 714 

846.715 
346.613 

346,615 
346.584 
346,677 
346,793 

346.548 
346,550 
346.780 
346,879 
346.766 
846,480 
846,801 

846.819 
846,686 

846,809 
346,592 

346,635 
346,489 
346.886 
846,519 
346,720 
346,722 
346,471 
346,826 
346,498 
346.724 
346,465 
346,671 
346,485 

346.848 
346,789 



346,647 
346,629 



Register. See Barrel register. Cash register. 

Regulator. See Damper regulator. Electric ma- 
chine regulator. 

Rod, device for locking ends of a (jointed, Perry 
& Gladding. ....... : 

Rolling mills, floor for. Row & Bauer 

Rotary steam engine, Chamberlin & Turnbull.... . 

Saddle, harness, J. Hess 

'Sandpaper cylinder, J. L.Perry 

Sash balance, W. F. Lennon 

Sash balance, S. J. Vance 

Sash fastener, M. Maser 

Sash fastener, I. J. Saltzer 

Sash supporter, F. Tankersly 

Sashes and screens, holding spring for, H. E. 
Wilier 

Saw, band, D. Simonds . 

Saw filing machine, Gibson & Harris 

Saw, hand, J. P. Lauer 

Saw swaging machine, E. Dunning 

Scale, automatic weighing, M. F. Koch... 

Scissors. E. M. Corbett.... 

Screen. See Window screen. 

Screw Gutting lathe tool. L. E. Rhodes.. 

Screw driver, Patterson & Stillman 

Settee, folding, W. Baldwin 

Sewing cord, J. H. Briggs 

Sewing machines, presser foot for, F. W. Muller . . 

Sewing machines, take up or thread controlling 
mechanism for, J . Robertson : 

Shaft for two wheeled vehicles, W. L. Walker 

Shells or hollow articles, die for drawing, R. White 

Shoe, Dicket & Hendrickson 

Shoe shank, metallic, J. Atherton 

Shoe stay, S. C. Belknap 

Shot and powder charger, W. S. Capewell 

Shutter operator, C. W. Littlefleld 

Shutter worker, C. Cramer 

Shuttle carrier and race mechanism, W. Koch 

Signal. See Railway signal. 

Signal boxes and similar apparatus, door for, D. 
S. Flanders 

Sizing machine, E. W. Blake 

Skate, roller, H. W. Libbey 

Skate, roller, J. N, Sterling , 

Sleigh runner, A. H. Todt 

Smoothing and polishing iron, Hostetter & Gil- 
more 1..;. — 

Snap hook, G. W. Drew 

Snow plow, P. B. Brazel 

Snow plow, C. Cook 

Soap, compound, C. F. Broadbent 

Speed governor, F. A. Gale 

Spring. See Vehicle spring. 

Squib box, etc., miner's, J. D. Williams 

Stamp, self-inking hand, I,. K. Scotford 

Stamping hard or irregular surfaces, J. S. Ander- 
son 

Stand. See Wash stand. 

Starch clearing, etc., woven fabrics, I. E. Palmer. 

Starch, preparing, G. Luthy..nw 

Steam boiler, R. B. Ayres . 

Steam engine, F. O. Elliott... 

Steam engine, P. S. Rush 

Stone, artificial, II. A. Daniels 346,729 to 

Stone, manufacture of artificial, H. A. Daniels 

Stove. C. H. Amann 

Stove, Lerch & Seidl 

Stove, gas, W. R. Kinnear... 

Stove, heating. J. G. McGrew 

Stove hood, G. W. Wallace 

Stoves, ash pit for, A. Burkart 

Stoves,'ventilating attachment for, W. M. Brink- 
erhoff 

Strap. See Hitching strap. 

Surgical instrument, C. G. Ashley 

Suspenders, H. C. Whitmarsh 

Switch stand and semaphore signal combined, F. 
S. Guerber 

Table. See Extension table. Ironing table. 

Tablet, writing, G, W. Apgar 

Tanner's apron support, A. V. Manley 

Target, electric annunciator, M. Ullman — .- 

Telephone, acoustic. G. W. Lord 

Telephone exchange systems, toll collecting me- 
chanism for. Rose & Rein 

Telephone toll system, automatic. Rose & Rein... 

Telephone transmitter, H. Ehrlich. 

Telephonic communication, system of, C. A. Bell. 

Thill coupling, F. P. Johnson 

Thill coupling, H. Schitler 

Tie. See Bale tie. 

Toy, alphabetical, W. F. Hopkins 

Toy. mechanical, J. Fallows... 

Transparency, W. Read, Jr 

Trap. See Target trap. 

Treadle attachment, J. L. Randolph 

Tree. See Boot tree. 

Trough. See Poultry feed trough. 

Truck, car, E. A. Stanley 

Trunk fastening, G. L.Bailey 

Turn buckle, self-adjusting, I. O. Phillips 

Type in chases, device for tightening forms of, 
Barnsdall & Bell 

Umbrella case or bin, W. H. Duff 

Valve, check, W. T. Messinger 

Valve gear. B. B. Hough * 

Valve gear, H. C. Mooers 

Valve mechanism, B. B. Hough 

Vaults, sidewalk traps, etc., cover for, W. Bayley. 

Vehicle, jump seat, T. G. Mandt 

Vehicle, one wheeled, J. D. Greene 

Vehicle running gear, p. S. Anderson 

Vehicle spring, E. H. Booth 

Velocipede, J. C. Maret 

Ventilating stoke holes, etc., apparatus for, A. 
Laing 

Vessels, lee board for small, T. Clapham 

Vise, pipe, G. H. Paine 

Wagon bolster spring, E. Cliff 

Wagon brake, E. M. Allen 

Wagon brake, G. W. Cary 

Washing machine, Gooch & Oleen..' 

Washing machine. V. L. Williams 

Watch, musical, E. N. Gaillard 

Water and gas pipes, ball and socket joint for, A. 
L. Holmes 

Water cooler, J. Hartmeyer 

Water tanks, automatic stock, R.H.Barber. 

Weather strip, G. P. Varnauf 

Weigher, automatic grain, E. W. Cornell 

Weighing and registering apparatus, grain, J. S. 
Marshall 

Welding machine, J. B. Root ....346,614, 

Wheel. See Vehicle wheel. 

Whiffletree clip, G. C.Johnson 

Whiffletree hook, G. C. Johnson 

Whiting, manufacture of, J. Quinn, Jr 

Wick, lamp, S. C.Wilcox 

Wick tubes, lamp, S. C. Wilcox 

Wind wheel, G. H. Aylsworth 

Windmill, H. B. Colman... 

Windmill, E. A. Duitt- 



346,605 
846,610 
346.581 
346,750 
346,680 
346.663 
846.567 
346,488 
316.777 
846,516 

346,524 
846.565 
846.541 
846.482 
846,844 
846,852 
346,533 

346,499 
846,603 
846.454 
346,577 
346,601 

346,775 
846,624 
346,522 
846,739 
346,572 
346.458 
346,718 
346.855 
346,643 
346,853 



846,847 
346,636 
346,664 
346,512 
346,874 

346.814 
346.811 
346,637 
346,726 
846,461 
346,472 

346,814 
346,690 

346.632 

346,602 
346,820 
346,837 
346,741 
346,616 
346,738 
846,736 
346,631 
346,756 
346 .654 
346,764 
346.694 
346.804 



346,717 

346,633 
346,626 

346,848 

346,526 
346,487 
346,876 

34tW94 

346.866 
346,805 
346,856 
346.708 
346,659 
346,503 

346.656 
346.586 



346,785 
346,575 
346,771 



346.457 
346,648 
346,600 
346,658 
846.492 
346,657 
346,800 
346,760 
346,813 
346,700 
346,711 
346,667 

846.755 
346.642 
346.496 
346,725 
346,698 
346.723 
846,473 
3(6,629 
346,812 

346.478 
346,849 
346,702 
346,833 
i>46,728 

346,668 
346,828 

346,689 
346,590 
346,768 
346,669 
846,570 
346,797 



Windmill, A. J. Lindquist y .. 346.665 

Windmills, gearing for, H. G. Newell Vw.. . 346,674 

Window fastening, burglar proof, J. W. Harbert. 046,545 

Window Screen, T. W. Dowling.... .....'. 346,810 

Wire crimping machine, T. L.Johnson 846,479 

Wire drawing block, J.Benbow 346.709 

Yarn, slasher for sizing and drying, W. P. Canning 846,639 
Yoke, neck, Buob, Jr. & Jochum 346,802 

DESIGNS. 

Cards, etc border for, C. E. Bullard 16.824 

Carpet, E. Fisher 16,825 to 16.829 

Carpet, C.W.Swapp...... 16,887 to 16.8.39 

Ice cream mould, C. Drucklieb 16.F40 

Paper box, E. C. & H. Osborn 16,831 

Rug, J. Pegel 16,832 to 16,835 

Statuary, group of, J. Rogers 16,836 

Stove, cooking. Keep & Wipfler 16,830 



. TRADE MARKS. 

Cigars, cigarettes, and smoking and chewing to- 
bacco, W. (xlaccum 13,533 

Cords, lines, twines, and ropes. Silver Lake Com- 
pany 13.540 to 12,542 

Embalming fluid, C. B. Dodge 13,532 

Emery wheels, New York BelthMr and Packing 

Company, ^..JBI 13£t8 

Gilder's size, J. J. Heins 18,534 

Grease and stains, -preparation for removing, F. 

Chord 13,537 

Medicine for lung and throat troubles, anaemia, 
scrofula, phthisis. Indigestion, nervous and 

general debility and rickets, E. Loeflund 13,536 

Packing the joints of steam engines and for other 
purposes, compound for, Revere Rubber Com- 
pany ^ 13,539 

Paper, toilet, C. G. Mortimer 13,546 

Remedy for malaria and fever and ague, J. H. 

Winkelmann 13,543 

Soap, A. Angell 13.544 

Soap, N. K. Fairbank & Company *13,545 

Soap, fulling and scouring, toilet, and laundry, J. 

C. Johnson & Co 13,535 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to I860; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



1}}tbvevix&ement&. 



Inside Page, each insertion - - - 75 cents n line* 
Back Page, each insertion - - - ffl.0 n line. 

The above are charges per agate line— about elgnt 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate .tine, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY & CO'S 

Improve! Screw Cutting 
hJA 1 ALW Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs* outfits, loathes on trial, '_ 
Catalogues mailed on application' 
165 W. 3d St., Cincinnati, Q 




CONSTRUCTION OF STABLES. — A 

paper by A. W. Wright, descnolng a model stable just 
finished for the North Chicago city Railway. Contained 
in Scientific American Stjpplkmknt, No. 4IK|. 
Price 10 cents. To be had at this office and from all 

newsdealers. 



MINERAL WOOL. 

A lire-proof Insulator of heat and sound. Samples and 
price list free. U. S. MINERAL WOOL CO., 

22 COKTLABDT STREET, N. Y. 




u 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 




Karlor O.J 

Folding DcU 

The only Perfect Bed!" 



40 Style, i $20 np. The only ad- 
justable suspension spring. 
A. H. -Andrews & Co.. . 
195 Wabash Are. Chicago, H88 It'wny, Ji. Y^ 




MENTAL CONTAGION IN INEBRIE- 

ty; an Interesting psychological study.— By T. D. 
Crothers, M.D. Contained in SriKNTii'io American 
Srpi'i.EMENT, No. 474. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
contains a paper by T. L. Wright. M.D., on The 1 'roperty 
of Alcohol which Allures the Neurotic to Drink. 



ASBESTOS 



._ US A MANUFACTURE qS packing cs 

NEW YORK. lh e A5Bt . -BOSTON, 



SLATE ROOF COVERINGrS.-BY JOHN 

Slater. Characteristics of good slate, sizes of slate, lay 
tag slate. Contained 1n scientific American Supple, 
mint No. 498. Price 10 cents. To be had at this 
office and from all newsdealers. 



346,468 
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Manufacture and furnish everything required to drill 
and complete 

Artesian Wells, Oil or Gas Wells, 

toanyde th from 60 to over 3,000 feet. Will furnish 
complete outfits with experienced operators to drill 
wells in any count^yM* clime. 

Send four centsln stamps for Catalogue A. 

Will also contract to drill wells any depth for manu- 
facturing or domestic purposes. 

Portable machines for shallow wells, and experienced 
workmen constantly on hand. 

Caloric and Steam pumping machinery, Wind Mills, 
etc. See description in this paper. Address 

Pierce Well Excavator Co., 

NEW TORE, 




PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
and the modp of oreparing essences therefrom, stating 
the amount bid cost of materia) required, and giving 
over thirtj ,ormu as for handkerchief extracts, with 
the cost 01 jach. Contained in Scientific American 
Scjpi'Lkmunt, No. 47"^. Price 10 cents. To be had at 
this office and from all newsdealers. 



Order from our "Special List/ 
THE JOHN T. NOTE MFG. CO., 

BTJFFAIiO, XV. ST. 



SANITARY EXAMINATION OPDRINK- 
ing Water.— By Prof. B. R. Angell. The odor of water 
and how to detect it. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained 
in Scientific American Supplement. No. 4H'i. 
Price 10 cents. To be had at this office and f jom all 
newsdealers. 



Portable FORGE and Blacksmith's hand 
KMtWElt. Hammelman's Patent. The lat- 
est and best. Star Machine Company, 

Buffalo, N. T. 



EVOLUTION; THE LATEST AD- 
vances »f the Doctrine of Evolution. By E. ('. Cope nnd 
W. H. Ballou.— Present status of the theory. Mr. 
Darwin's views. Beginnings of structures and origin of 
them, adaptation of means to ends. Everyday phe- 
nomena. Contained in Scikntific American Sup- 
plement, No. 5li7. Price 10 cents. To be had at this 
office and from all newsdealers. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents Id 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CAN AIM.— The cost of a patent in Canada Is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
fivcmswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who aval! themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

KNKTj AND.— The new English law which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
In England as bis United States patent produces for 
him at ho'ue. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in -Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are alsoobtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia. Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of -forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
tiave the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of ail countries, including the cost for each, and othe 
Information useful to persons contemplating the pro* 
curing of patents abroad, may be had on application to 
this office. 

MtJPiN & CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, H6l Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered.. 

Au'dress, MUNN <fe CO., 

Publishers nnd Patent Solicitors, 

361 Broadway. Hew York. 

BRAvca Offices: No. 622 and 624 F fittest, Pacific 
Boildiag. sear 7th Street* Waafeiatfton, D. CL 



NEW YORK BELTING AND PACKING COMP'Y. 
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y Wheels. 
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vva^sumwm standard BELTING, l'ACKINU, and HOSE. Address 
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Emery Wheel. Warehouse: 15 Park ROW, opp. Astor House, New York. 
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DEAF-MUTES.— AN INTERESTING PA- 

?>er, describing the recent progress that has been made 
n the teaching of these unfortunates. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment No. 485. Price 10 cents. To be had at this office 
and from ail newsdealers. 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work:, and fine brass castings. Send for 
Catalogue C. 13. JONES A BfttO. Cincinnati, O. 

Ifcis important to us that you mention this paper. 



THE CHERPEST AND BEST : 

,6? PARK PLACE. NEW YORK^ 



STEAM CATAMARAN MAY BAR- 

rett.— Plans and speciflcationn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and laker?. Construction of hulls, deck beams, miiin 
deck, upper works, engine nnd boiler, wheel. With 10 
figures. Cotanined in scientific American Supple- 
ment. No. 47^. Price 10 cents. To be had at this 
office and from all newsdealers. 



PRODUCTION OF AMMONIA FROM 

the Nitrogen of Minerals. A pane r by George Beilby, 
giving a detailed account of his researches on ammonia 
recovery in the dis tillation of oil shales. With 5 figures 
of retorts for producing ammonia from coal and shale. 
Contained in Scientific American Supplements .Nos. 
486 and 487. Price 10 cents each. To be had at this 
offlce and from all newsdealers. 



Royal Weaving, Dyeing nnd FiniMhing School, 
Crefeld, Germany* A new Cursus begins September 
20th. For particulars apply to DIRECTOR LEMBCKK. 
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THE RESOURCES OF ALASKA.— AN 

interesting paper by Frederick Schwatka. Timber 
lands. Yellow cedar and its value. The salmon indus- 
try and salmon canneries. Whale fishery. Scenery of 
Southeastern Aleska. The* fur industry. Mineral re- 
sources, Agriculture. Contained in Scientific Ameri- 
can Supplement, No. 496. Price 10 cents. To be 
had at this office and from all newsdealers. 



UARTZ AND ITS VARIETIES.— BY 

S. Beekman.— With distribution of quartz, chemical 
composition, varieties, characteristics. Commercial 
uses and value, contained in Scientific American 
Supplement No. 528. Price 10 cents. To be had at this 
offlce and from all newsdealers. 
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A New Drill Chuck. 
THE HARTFORD. 

No. 1 holds to %& in. Price, $7.00. 
No. 2 holds to % in. Price, $8.00. 

W It cannot be excelled. Address 

THE CUSHMAN CHUCK CO., 

Hartford, Conn. 

Or any dealer in machinists' Tools. 



HEATING BUILDINGS BY STEAM.— 

llyj. H. Bartlett. M.Inst., M.E. A description of the 
Holly system of generating steam at a central point, 
transmitting it by mains to suitable distances, and util- 
izing it for Kent or power by means of mechanical de- 
vices. With 3 engravings. Continued in Scientific 
American SupplkmentNo. 487. Price 10 cents. To 
be had at this offlce and ±rom all newsdealers. 



PRESERVATION OF TIMBER.— RE- 
port of the Committee of the American Society of Civil 
Kngineers on the preservation ot timber. Presented 
June 25, 1885, Preserving processes, kyanizing, and 
results, burnettizing, creosoting, boucherie, decay of 
timber. Selection of preserving process, modes of ap- 
plication. Will it pay? Contained in Scientific 
AMkrican 8nppt,KMENT, Nos. 5 1 a, 513, S14,and 
517. Price 10 cents each, or 40 cents for the series. To 
be had at this offlce and from all newsdealers. 




THE RESILIENCE OF STEEL.— A PA- 

per by Wilfred Lewis, detailing some experiments made 
by the author with a view to ascertaining how much 
energy can be stored in a given weight of steel. Con- 
tained in Scientific American SupplementNo. 485. 
Price 19 cents. To be had at this office and from all 
newsdealers. 



OTTO GAS ENGINE. 



(JIIAHAIVTEED TO CONSUME 25 to 15 AUV 
* PER GENT. LESS GAS THAN All I 

schtjbicheh, schdmm «t> CO., 



OTHER GAS ENGINE 
Per BRAKE-HORSEPOWER 

PHILADELPHIA and CHICAGO. 



HYDRAULIC FLANGED HEADS, 

OF IRON or STEEL, for BOILER and TANK MAKERS. 
TTnequaled for Strength and Uniformity. 

THE DICKSON MANUFACTURING CQ. 
scnia.3xrTO]Nr, fa. 



96 Lake Street. Chicago, 



57 Oliver Street, Boston. 



112 Liberty Street, New York. 



SCIENTIFIC METHOD IN MECHAN- 

Ical Engineering.— A lecture by Prof. Coleman Sellers, 
showing what part that systematic, scientific method 
should play In the most ordinary mechanical occupa- 
tions. Contained in scientific American Supple- 
ment, No. 523. Price 10 cents. To be had this office 
and from all newsdealers. 



DRY AIR REFRIGERATING MACHINE. 

Inscription of Hall's improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° ?3elow zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. 288. Price 
10 cents. To be had a> this office and from all news- 
dealers. 



2 to 25 H. P. 




P. O. Box 148. 



CHARTER'S 

GAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H. H.LATHAM, 
iChicago Agent, 115 Monroe Street. 

Williams & Orton Mfg. Co., 
STERLING, ILL. 



THE MANUFACTURE OF CRUCIBLE 

Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashioned method of con- 
verting bar iron into steel and then melting it ra clay 
pots to form ingots of cast steel. Contained in Scien- 
tific Ameuican Supplement, No. 4B4. Price 10 
cents. To be had atthisofficeandf romall newsdealers. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent Pile, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
Office of this paper. Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary far 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 




Barnes 9 Foot-Power Machinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says : 
"Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price liist Free. W. F. A John Barnes 
Co. Address 1999 Mam St., Rockford, 111. 



THE CONVERSION OF HEAT INTO 

usefulwork.— A series of interesting lectures by Wm. 
Anderson, M.Inst. C.E, presenting the modern views 
connected with the conversion of heat into useful 
worke I. Laws of motion, the principles of work and 
energy, andthe lawsof impact. EL Theories cf oscllhi- 
tionand vibration. HI. Properties of gases and vapors. 
IV. Transfer of the invisib-e molecular motion of he;it, 
and its change into the coarser and apparent motion or 
mechanical work. V. How the was te of heat in furnaces 
is prevented by the Siemens regenerator. The principle 
further illustrated. Cowper s ; oves. The gun as a con- 
verter of heat. VI. Heat engines proper. Illustrated. 
with 53 engravings. Contai nedin Scientific American 
Supplements, Nos. 498. 4!»9, joo, .301 , 502, 503. 
Price 10 cents each, or 60 cents for the series. To be 
had at this office and from all newsdealers. 



MILL OWNERS. 

Price of Burnham's Improved Standard Turbine is cost 
of manufacturing. Pamphlet free. Address York,*Pa. 



BOSTON SEWAGE WORKS.— A FULL 

description of the system, accompanied with a map 
showing the general arrangement, and discharge into 
the harbor, and with 26 engravings. Contained in 
scientific American Supplement. No. 524. Price 
10 cents. To be had at this office and from all news- 
dealers. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, ar<d also the anilineink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this offlce and by all 
newsdealers in all parts of the country. 



I New Catalogue of Valuable Papers 

contained in Scientific ahkkicax supplement, sent 
freeofchargeto any ad dress. 

MUNN & CO.. 36] Broadway. N Y. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taininiitheinventiondeecribedinLettersPatentissuedto Eli W. Blake June 15th 1858, togeth- 
er with Nkw and Valuable ImPhoVk.M iints, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. I.. Marsden A 11 Crushers supplied by us are constructed under 
the superintendence of Mr. Mais den, who, forthe past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FAKltKL FOUNDRY AND MACHINE CO., Olanufrn., AnaouiR, Conn. 
COPEI.AND &. BACON. Agents. New York. 



NOVELTY ELECTRIC CO. 

EVERYTHING ELECTRICAL. 

Factory and Store,5th and Locust Sts., Philadelphia. 



SCIEI1VCE3. 

^.■a. Xll-u.stra.ted. Journal. 



Published Weekly. 

^ 

Science is a scientific newspaper which, by the aid of 
correspondents in all parts of the world, attempts to 
give the gist of the current scientific news. 

It prints special, large maps of regions of passing po- 
litical or scientific importance, and in other ways is of 
the greatest value to him who is alive to the great ques- 
tions of the day. 

Science is amuch-needed periodical, admirably edited 
and managed, and steadily growing in interest and use- 
fulness.- Christian Union. 

Science is the best .publication of the kind in this 
country. It is devoted to the announcement of new dis- 
coveries in science and to a discussion of scientific ques- 
tions. It is ably edited, and employs only those writers 
who are masters of and authorities on the subjects that 
they treat.— Rochester Democrat and Chronicle. 

Subscription price, one year, • ■ , $5.00 

With Scientific American, . . . . „, 6.75 

Send 10 cents for sample copy, and ask for our club- 
bing rates with Munn & Company's other publications. 
Address 

SCIENCE, 

47 Lafayette Place, 

NEW YORK. 



Established 1837. 
L, A I. J. WHITE, 

BUFFALO, N. Y., 
Manufacturers of 

Machine Knives, 

Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 
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SCHOOL OF ENGINEERING, 

ie Polytechnic Institute, "•ffifiE. 1 * 

$26,000 income from endowment. Mechanical, Civil and 
Electrical Engineering. Drawing and Chemistry. Manu- 
facturing Shops. Send fo r Catalogue. 

Address C. A. WALDO, Vice President. 



Nr f| Normal School. Canfleld, O. Great at- 
i EiUi H tractions. Board and tuition $25 pr.term. 



-A. ttentlon O-apltalJJ 

Sharon, Mercer Co., Pa. A most favorable location for 
all sorts of manufacturing industries. Natural gas, com- 
peting R.RS. fine stream of water; convenient coal 
fields ; rolling mills, blast furnaces, machine shops, &c. 
For further information address 

JOHN PHILLIPS, President Board of Trade. 



REMOVAL OF SEWAGE.— BY W. H. 

White, C.E.— The five methods in use In Europe, and 
their re'ative values. Contained in Scientific Ameri- 
can Supplement, No. .VJ7. Price 10 cent. To bebad 
at this office and from all newsdealers. 



POLISHING FELTS. 

.A.IjJi*mm DOLGE, 

MANUFACTURER, 

122 East 13th Street, . NEW YORK. 



W ORKSHOP RECEIPTS; 

For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The beet late collection published of 
such a wide variety of information. 

First Series.— Bookbinding ; Candles; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography i Pottery ; Varnishing, etc. 450 pages, with 
illustrations $£«00 

Second Series.— Industrial Chemistry ; Cements and 
Lutes; Confectionery, Essences, and Extracts ; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; inkb; 
Paper and Paper Making; Pigments, Paint, and Paint- 
ing, etc $£.00 

Third Series.— Alloys, Electrics, Enamels and Glazes, 
Glass, Gold. Iron, and Steel, Lacquers and Lacquering, 
Lead, Lubricants, Mercury, Nickel, Silver, Tin, Vana- 
dium, Zinc, etc. 480 pages. 183 illustrations, :. $£.Ot 

Fourth Series.— Waterproofing ; Packing and Stor- 
ing , Embalming and Preserving ; Leather Polishes ; 
Cooling Air and Water; Pumps and Siph#ns; Desic- 
cating; Distilling; Emulsifying ; Evaporating ; Filter- 
ing; Percolating and Macerating; Electrotyping ; Ste- 
reotyping ; Bookbinding; Straw-plaiting; Musical In- 
struments; Clock and Watch Mending; Photography, 
etc $4.00 

Pf Send for our complete Catalogue of books, free to 
any address. 

J^ r In ordering single volumes, be particular to men- 
tion the " series " wanted. * 

Sent postpaid by MUNN & CO., .'101 Broadway, 
New York, on receipt of price. 



The only Real Treatise on the Subject* 

The Windmill as a Prime Mover. 

Comprehending everythingof value relating to Wind- 
mills, their Use, Design, Construction, etc. With 
many fine illustrations. By A. R. Wolff, M.E., Con- 
sulting Engineer. 8vo, cloth, . . , $3.00 
Mailed prepaid on the receipt of the price. Address 
MUNN &. CO., 361 Broadway, New York. 



LOST 
VIGOR 



Exhausted Vitality, Nervou* 
Debility, and WeakiieHttealn 
Men, resulting from ExceBBea, cured 
without Stomach Medication by 
the Maretton Bolus. 

Sealed Book seat for 2 stamps. 
Maraton Uemedy Co., 19 Park Place, New Yoxfc 



CURE m DEAF 

Peck's Patent Improved Cushioned Eak Drums Perfectly 
Restore the Hearing, and perform the. work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
Illustrated book with testimonials, FREE. A d dress orcal I oo 
F.HISC0X,863Broadway,.NewYorJc, Mentionthiapaoer. 



ASBESTOS.— NATURE OF THE MIN- 

eral, where found. The best kinds. How manufuctur- 
ed. Illustrated with 2 figures of machinery, and a p an 
of the Harefleld Asbestos Works, Contained in Scien- 
tific American Sutpli'Ment No. 485. Price 10 
cents. To be had at this office and from all newsdealers. 



TOYMEN 



suffering from the affc 
fects of youthful ef« 
rors. early decay, lost 
manhood, etc. I will send a valuable treatise (scaled) 
containing full particulars for home cure, free of 
charge. Address Prof.F.C.FOWLER,MooduB,Conn. 



ICE & REFRIGERATING 



Machines. J arm an s 
Patent. VOKK MFti. 
CM*.. Xark. JPa, 



SWIMMING.— DESCRIPTION OF THE 

method of teaching swimming employed in France ; 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 464. Price 10 cents. To be 
bad at this office and from all newsdeal rs. 
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Invidfe Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the name rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




Columbia Bicycles and Tricycles, 



MANY IMPROVEMENTS 

FOR 1886. 

New Spring Catalogue Sent Free. 



The POPE MFG. CO.,597Washington St., Boston 

Branch lloutesl 12 Warren St., New 
York! 115 Wnbaah Ave., Chicago. 



ESFPffl 



e Ideal J'rienoit vmtch vnil I 
IftVnMnit any power, _ May be ap-f 
I pUwl at any Kited without a jerle. L 
■ When idle » runfl in o'l. Hasl 
■been used tot eight yeara. Ad- 1 
IdreBB THE LINK BELT MA-f 
|CHINERYCO., 23 South Jeter- 1 
eon St., Chicago. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in which you decide it is 
for your interest to'advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

M.UNN & CO., Publishers, 

361 Broadway, New York. 



ASBESTOS 



Fibb akd ■Wates-Pboot Bum) rao Iter, 
Ftbe-Pboof Paints, Steam Packdtos, Boiler 

., Coverings, etc. 

Samples and descriptive Price List free by mail. 
& W. JOHNS UTa CO., 87 MAIDEN LAM, H. 7 . 
CHICAGO. PHILADELPHIA. LONDON. 



LIGHTNING RODS.— DESCRIPTION OP 

of the arrangement adopted by Mr. Melsens for pro- 
tecting tbe Brussels Hotel de Ville against lightning. 
With 6 figures. Contained in SctiBTTIvic American 
Supplement, No. 525 Price 10 dints. To be had at 
this office and from all newsdealers. 



INTERNATIONAL INSTITUTE FOR 

liquefied Carbonic Gas. 

* O. BItUNLER, 85? Broadway, New York. 



VBNTILATIO N.— GREAT IMPORT- 

ance of ventilation. The vitiation of air that is constant- 
ly going on -in inhabited places, exhaustion of oxygen 
by gas, candles and lamps. Ventilation by natural and 
artificial means. Contained in SCIENTIFIC American 
Supplement, No. 525. Price 10 cents. To be had at 
this offlqc and from all newsdealers. 




WTTHHRBY, BUU» & R1CHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue. 



WV. -Ol. HAHHI8, 
Providence, It. 1, (I'nrb it.) Sixminutos' walk West fromatation. 

Original and Only Huilder of the 

HARRIS-CORLISS ENGINE, 

Witb Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrloeSI.25. 

MENTION THIS F AFSX. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done witb special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cap them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rmssues, Infringements, As- 
signments, Rejected Cases, Hints on-the Sale of Pa- 
tents, etc. 

We also send,/reeo/ charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

861 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 P Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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Patent Biveted Mm. llr Belli. 

BEST X2ST THE -^TOZ^XjID. 

Specially adapted for PAPER HULLS, SAW MILLS, 
and THRESHING MACHINES. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 

New York, Chicago, sian Francisco, Toronto. 



CONCRETE AS A BUILDING MA- 

terial. A paper by Thomas Potter, calling attention to 
some of the less generally known, but most vital, points 
in connection with the production of good concrete for 
building purposes. Contained in Scientific American 
Supplement No. 487. Price 10 cents. To be had at 
this office and from all newsdealers. 



LEATHER BELTING 

best and most reliable Belt 
ever introduced. Made by 
C. A.SCHlEltEN &CO. 

47 Ferry St., New York; 416 
Federal Street, Boston. 




Arch St., Philadelphia 




MODERN BRONZE ALLOYS.— A PA- 

§er by P. F. Nirsey, C.E., presenting some valuable 
ata concerning such bronzes as are being usefully em- 
ployed for engineering purposes. The Jaronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its applications. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Phosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze, 
contained in Scientific Amebican Supplement, No. 
465. Price 10 cents. To be had at this office and from 
all newsdealers. 
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ness. Mingle I.anternsnnd Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical ,3 Meteorological, 4 Magic Lanterns, etc. 
1..MANASSE, 88 Madison Street, Chicngo, 111. 



ROTARY ENGINES.— DESCRIPTION 

of several types of effective rotary engines with inclined 
shafts. With 6 figures explanatory of the method of 
coupling the shafts. Contained in Scientific Ameri- 
can 8 dppj-ement No. 5*-48. Price 10 cents. To be had 
at this office and from all newsdealers. 



ENGINEERS, Capitalists. Illustrated working mo- 
dels of mechanical inventions. 

GARDAM & SONS, 96 John St, N. Y. 




ELECTRIC TRAMWAYS.— DESCRIP- 

tion of the electric tramway recently constructed at 
Blackpool, Engl nd.from plans by Mr. Holroyd Smith. 
With full page of illustrations. Contained in Scienti- 
fic American Supplement No. 5i£8. Price 10 cents, 
To be had at this office and from all newsdealers. 
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FIRE DAMP IN COAL MINES.— DE- 

cription of apparatus invented by H. Q-. Carleton for in- 
dicating the presence of Are damp,.wifth 6 figures. Con- 
tained in Scientific Amebican Supplement No. 
5*8. Price 10 cents. To be had at this office and from 

all newsdealers. • 
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JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St., Philadelphia, Pa. 



PROGRESS IN ASTRONOMICAL 

Telescopes.— By W. R. Warner. How the first telescopes 
were constructed. Galilio's telescope. Herschel's modifi- 
cations. The Cassegranian system. Methods of overcom- 
ing chromatic aberration. Improvements in telescopes 
and accessories during the last fifty years. Some of the 
more celebrated telescopes of recent times. Illustrated 
with 11 figures. Contained in Scientific American 
Supplement No. 485. Price 10 cents. To be had at 
this office and f r m all newsdealers. 



THE BEST STEAM PUMP. 

Van Dozen's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order; has no moving parts. 

A Superior Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). Wtfmake 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of "Pumps." Van 0uzen & Tift, Cincinnati, O. 




BLAKE'S IMPKOTED PIPE HANGER. 



IT 18 THE CHEAPEST AND BEST HANGER IN THE MARKET. 

It saves many expensive Blacksmiths' jobs. Can be attached to pipe when In 
position. Expansion always provided for. Cheap because it is simple.] Pitch lines 
■ of mains easily obtained. No troublesome screws to adjust. 

tf"E£TI£X£TS BEOS., SOLE AGENTS, 
71 JOHN ST., NEW YORK. 13 SO. FOURTH ST., PII1I.A. . 79 KII.BY ST., BOSTON. 




PUNCHING HOLES IN SOFT STEEL. 

—A paper by V. N. B. Guerhard, giving the results of 
experiments undertaken to ascertain the influence of 
punching holes in soft steel. With 12 figures. Contain- 
ed in Scientific American Supplement No. =47 s. 
Priee 10 cents. To be had at this office and from all 
newsdealers. 




THE IMPROVED 

Riuer Hot Air Pamning Engine 

For City 01 Country Residences, 

Burns Coal, Wood, or Gas. Safe, Simple 

Durable. 3,000 in use. Send for 

Illustrated Catalogue "A." 

SAYER & CO., 37 Dey St. New Yort 



ON SEWAGE DISPOSAL— BY PROP. 

H. Robinson. Sewage disposal on land. Sewage dis- 
posal by chemical treatment. Sewage disposal by dis- 
charge into river or sea. Contained in Scientific 
American Supplement, No. 467. Price 10 cents. To 
be had at this office and from all newsdealers. 



School of Engineering, 

OHIO STATE UNIVERSITY, COLUMBUS. 

Civil.MechanicalandMining Engineering. 

Full courses and ample equipment. 

The year will open September 16. Entrance Examina- 
tions September 14 and 15. Announcement sent on ap- 
plication. 

W. H. SCOTT, Pesldent. 



PRESERVATION OF BUILDING MA- 

terlals by the Application of a Paraffin Wax compound, 
as recently used upon the Egyptian Obelisk, Central 
I'ark, N. T. By R. M. Caffal. With one engraving. 
Contained in Scientific American Supplument, No. 
5'iS. Price 10 cents. To be had at this office and from 
all newsdealers. 
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Mineral Lands Prospected. 

Artesian Wells Bored. Superior Stationary En- 

§'nes, specially adapted to Electric Light purposes, 
uilt by Pa. Diamond Drill Co., Birdsboro, Pa, 
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FUEL OF THE FUTUR E.-BY 
George Wardman. Historical notes on natural gas. 
Duration of the supply of natural gas. The economic 

Question connected with its use. Its advantages as a 
uel. Contained in Scientific Amkrican Supple- 
ment, No. 497. Price 10 cents. To be bad at this 
office and from all newsdealers. 
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TESTS OF CEMENT.— REPORT OF 

tbe committee on a uniform test for cement. Cement 
tests. Fineness, checking or cracking, Tests recom- 
mended, mixing, etc., setting, sampling, sieves, moulds, 
machines, with 3 figures. Contained in Scientific 
American Supplement, No. ,V2G. Price 10 cents. 
To be had at this office and from all newsdealers. 



ENGINEER'S POCKET BOOK. BY 

Charles U. Haswell, Civil, Marine, and Mecnanical En- 
gineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



MICRO-ORGANISMS OF POTABLE 

Waters.— A paper by Dr. T. Leone, showing that atmos- 
pheric oxygen is not an element necessary for the In- 
crease of microbia in potable waters, and that the car- 
bonic acid Is the sole agent that interferes with the life 
of these organisms in carbonic acid waters. Contained 
in Scientific American Supplement, No. 524. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



PERMANENT BROMIDE PAPER 

for copyjng drawings and printing from photographic 
negatives by lamplight or daylight. Circulars free. 

Drawings copied, enlarged, or reduced. Send for esti- 
mates. The EASTMAN DRY PLATE & FILM CO., 

1347 State Street, Rochester, N. Y. 



INDUCTION AND CONDUCTION.— 

A paper by Willoughby Smith, describing numerous in- 
teresting experiments demonstrating the truth of Fara- 
day's theory and laws of induction and conduction, II- 
lustrated with 8 figures. Contained in Scientific Am- 
erican Supplement No. 485. Price 10 cents. To be 
had at this office and from all newsdeajMB. 




TH)3 PERFUMER'S MANUAL. — A 

valuable paper by an experienced manufacturer, Riving 
a selection of practical recipes for perf umes^uited for 
specialties. Contained in Scientific American Sup- 
plement So. 486. Price 10 cents. To be had at this 
office and from all newsdealers. 




CLARK'S DRYING, VENTI- 
LATING and EXHAUST 

Cheapest. Most Effective. 

PrlceLlst Free. 

GEO. P. CLARK, 

Windsor Locks, Conn. (Box L.) 



UNILATERAL HALLUCINATIONS.— A 

paper by Dr. W. A. Hammond, treatingof the unilnteral 
hallucinations of sight and hearing. Contained in 
Scientific American Supplement. No. 523. Price 
10 cents. To be had at this office and from all news- 
dealers. 
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THE TEMPLE OP SOLOMON.— A RE- 
view. byE. C. Robins, F.S.A. of the various theories 
that have been held respecting the form and the style 
of architecture of Solomon's Temple, with 8 engravings 
contained in Scientific American Supplement no. 
349. Price 10 cents. To be had at this office and from 
all newsdealers. 



UEUlimiM. 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by It or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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The Most Popular Scientific Paper In the World. 

Only 93.00 a Venr, Including Postage. Weekly 
52 Numbers n Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes or Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is tbe aim of the publishers 
to present it in an attractive^orm, avoiding as much as 
possible abstruse terms. To every Imtelligent mind, 
this journal affords a constant supply of instructive 
reading. It i s promotive o f knowledge and progre ss in 
every community where it circulates. 

Terms of Subscription.— One copy of tbe SCIEN- 
TIFIC American will be sent for one year— £2 numbers- 
postage prepaid, to any ubscriber in tbe United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50 ; three months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed i side 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

A^TJXTXT <Sc CO., 

361 Broadway, New York. 
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Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American supplement is published 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all the principal departments of Science and tbe 
Useful Arts, embracing Biology, Geology, Mineralogy. 
Natural History, Geography, A rchroology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering^ Mining, 
Ship Bnilding, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, TJomestlc Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $100. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan^Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American ani Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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